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THERE is promise of lively debate in Congress over pos- 
tal telegraph bills. Senator Cullom is hopeful that his 
own plan, giving the government a brand new system 
under the Post-Office, will be adopted, but other proposals 
are being put forward and will get a hearing. 





RecENnT figures from Italy show a total of 7,844 tele- 
phone subseribers in that country, these being found in 
the twelve leading cities. The proportion to popuiation 
is not a large one, but is up to the European average. 
There are practically as many telephone subscribers in 
New York City asin all Italy ; and yet we have an in- 
Vvestigating committee to find out why a “ bloated mon- 
opoly” is allowed to restrict the use of the telephone here. 


WE print on another page Mr. Arthur Steuart’s weighty 
paper on revision of the patent law. It will be seen that 
Mr. Steuart made out a strong case, and some of his 
recommendations, if not, indeed, all of them, might well 
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be adopted for the improvement of the patent system, 
should it be deemed advisable now to urge the reforms 
necessary. We hope to make an extended note next 
week of the paper, as well as of the discussion called forth 
by it. 

THE thermo-galvanic or heat cell, designed by Case, and 
first brought out over a year ago, has, as noted in another 
column, been recently improved by the application of the 
amalgamating process. By this means the tin deposited 
in a powder from the cold solution of chromic chloride of 
brought together and converted into a well-conducting, 
continuous mass. Interesting as this cell is, it will be 
remembered that its E. M. F. is low, and that its action, 
depending upon the heating and cooling of a solution, is 
intermittent. 





A sTEP which may some day prove to have been the 
first toward governmental control in England and France 
of all submarine cables has just been taken in the decision 
arrived at by the British Post-Office and supported by the 
French authorities, to end in 1889 the present arrangement 
with the Submarine Telegraph Company. This practically 
places the company at the mercy of the government, as it 
will have to sell out for what it can get. Probably the 
bargain will not be a hard one, but the precedent thus set 
up may be troublesome in time to come. The principle 
under which the Channel cables become national or inter- 
national property will apply just as readily to cables across 
the Atlantic. 





Not the least amusing feature of the work done by the 
telephone investigating committee in New York was its 
endeavor to prove that the telephone was a “‘ necessity,” 
and nota business “luxury.” The committee has hied 
away to other scenes, with the serene satisfaction of 
knowing that it has established for New York the rule or 
dictum that whatever a business man here is willing, un- 
solicited, to pay $150 a year for isa necessity. After all, 
what a great city we live in, when nearly 7,000 shrewd 
citizens can pay not less than $150 apiece every year for a 
mere “necessity” of commercial existence! If Dr. 
Holmes could only rewrite a well-known poem of his, 
how glad he would be to include the telepnone with those 
few other simple trifles of plain living. 





Ir will be remembered that a commission was appointed 
by the New York Legislature in 1886 to report on the 
most humane method of capital punishment. The com- 
mission consisted of Elbridge T. Gerry, Matthew Hale and 
Dr. Southwick. The commission is now understood to be 
wholly in favor of some electrical mode of executing 
death sentences. Dr. Southwick has been making various 
experiments during the summer upon dogs in the pound at 
Buffalo, as noted by us some time ago. | Perhaps the rec- 
ommendations of these gentlemen may not be carried 
into effect, but it is significant that they have been made. 
Electricity is already so often and so successful a deterrent 
from crime that there would be some fitness in this 
further and even more effectual use of it. The effect on 
the imagination of the habitual evildoer, of resort to such 
a weird method of capital punishment might not be 
small. 





AN indication of the manner in which electrical power 
distribution is gaining ground is to be founc in the de- 
cision of the municipality of Geneva, Switzerland, to 
supplement its present hydraulic system by putting in 
electric motors, the current for which will be generated 
by the water power of the Rhone. The city authorities 
evidently believe that it is often better, for many social, 
moral and other reasons, to carry power to the workers 
than to crowd them together into the huge factories that 
have become so marked a feature of these industrial 
times ; and it is fresh in our memory that just this view 
of the case was urged at Philadelphia last February, be- 
fore the electric light convention, by Mr. J. F. Morrison. 
Electrical distribution of power is found to be highly 
economical, and if it provides, as it now promises, means 
for the prosecution of new industries and for the 1efine- 
ment of old ones by individual artisans and mechanics, in 
their own homes, it will produce some very striking 
results in the arts and manufactures. Geneva is not long 
to be left alone in this work. 





THE discussion of Mr. Wm. Stanley’s valuable Institute 
paper on the phenomena of retardation in the induction 
coil shows that though much has been brought to light re- 
garding the action of the induction coil there still remains 
considerable to explain, and that a wide field for investi- 
gation is open to original research. The phenomenon de- 
scribed by Mr. Stanley, in which a circuit of lamps 
shunted by ‘‘ choking” coils gave a higher E. M. F. with 
one lamp cut out, brought out a number of theories regard- 
ing its probable origin. If no error of observation has 
been made in this instance, which, we opine, still remains 
to be proved, there would seem to be here a case in which, 
under certain conditions, an E. M. F. of alternating po- 
larity could be maintained independently within a circuit 
of different potential. Mr. Stanley also brought out dur- 
ing the discussion a novel method of distributing alternat- 
ing currents by obtaining an increased potential in a coil 


single wound, which potential is reduced to the initial po- 
tential by a similar coil at the other end of the line. 
Where the ratio of the increase of potential desired is 
small this arrangement may be advantageous, but the 
employment of this device, where the ratio is large, would 
necessitate very large coils, as compared with the induc- 
tion coil wound with the usual primary and secondary. 
Altogether, Mr. Stanley has rendered public service in 
thus calling attention to these highly interesting phe- 
nomena and problems. 





Our editoriai remarks last week as to the activity preva- 
lent in the electric lighting field have attracted some little 
attention. The point we made as to the fact that the busi- 
ness had left behind the “‘retail” stage and had reached 
the “‘ wholesale,” has been generally appreciated, and that 
is something gained. [t has too often been the practice to 
take a small plant running a few lights, arc or incandes- 
cent, and then make the comparison with a gas plant sup- 
plying hundreds of thousands of burners. In most busi- 
nesses such a comparison would be regarded as absurd, 
but we could mention recent instances in which this 
has been done to the disadvantage of the electric light. 
Of course such fallacies, prejudices and “tests” are lived 
down, simply because every step in the art or in the in- 
dustry is in the direction of higher economy and greater 
profit. It is not many years since the cost of elaborate ex- 
periments had to be figured into the expense of the appa- 
ratus purchased, but now the man who, seeing the demand 
and the value that electrical franchises are to have, puts 


| his money into an electric light plant, buys very close toa 


manufacturing price, and is in reality the possessor of the 
most perfect machinery for producing light and distrib- 
uting power that is known to modern science and civiliza- 
tion. One might even assert with truth that it is now the 
gasman’s turn to pay for a few experiments. This, 
indeed, was stated in so many words in one 
of the newspapers this week with regard to New 
York. “I do not see,” was the remark, ‘“‘how gas 
can be cheapened so long as it is manufactured by 
the plants owned at present by the gas companies of 
this city. Itis only, in my opinion, with the introduc- 
tion of new machinery that the desired end can be ac- 
complished.’ There is force in this language. The 
speaker might have gone further and said that the new 
apparatus would necessarily be of the kind to turn out 
gas less for lighting purposes and more for fuel, leaving 
to electricity the work of illuminating houses, whence 
naked lights are forever banished, and streets where 
every captain of police welcomes it as his best ally in 
maintaining public safety and order. 





THE proper operation of electric lighting installations 
requries, as a rule, the maintenance of fixed conditions 
of some sort, whether of current or of electromotive force: 
and incandescent lighting, especially, demands the high- 
est degree of permanence in the latter condition for econ- 
omy of operation, For while a variation of only 5 per 
cent. in thestrength of an arc light current would have 
scarcely any effect on the system, a similar variation on 
an incandescent circuit would, in one direction, result in 
considerable diminution in the brilliancy of the lamps, 
and in the other would entail their rapid destruction. 
Hence it becomes necessary to provide instruments 
which shall show the conditions existent, so that any 
variation from the standard may be at once corrected. 
As is pointed out in another column, the instruments de- 
signed to insure fixed conditions of working are based 
upon two principles, and in nearly all cases both involve 
a variable factor. Inthe case of direct reading instru- 
ments their operation, with few exceptions, depends upon 
the action of a force, which may be that of a magnet, 
spring or solenoid influencing a core. Where the zero 
method of indication is employed, the constancy of a re- 
sistance or of a standard cell is depended upon for con- 
tancy of indication. Thus, while both methods involve 
uncertainties, the choice seems to rest with that method 
which will afford the readiest means of re-establishing the 
correct reading of an instrument in case of its becoming 
inaccurate. It was upon consideration of this point, 
among others, that the Edison Company adopted a system 
of indicating instruments which could be compared 
direcily with a standard of resistance, the ohm, and a 
standard of E. M. F., such as the Latimer Clark cell. The 
zero method of indication has been objected to by some 
on the score that it does not furnish at a glance the true 
value of the force measured, but this is met by the argu- 
ment that in most cases some fixed condition is required 
to be maintained, and that an indicator, as distinguished 
from a measurer, is quite sufficient in the hands 
of the attendant. Another point urged by the 
adherents of the zero method is the fact that a 
small variation from the fixed condition in the 
case of direct reading instruments causes only a 
small deflection of the pointer of the instrument 
while, on the other hand, a small variation with the zero 
method may be arranged to give a large deflection on a suit- 
able galvancmeter. The eye of an attendant is thus 
more easily attracted by a variation in the latter case. 
Both methods undoubtedly have their own peculiar mer- 
its, but the best results would seem to be obtainable where 
both are applied to the same circuit, so that one may be 
an ever ready check on the other, 
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A New Form of the Case Heat Cell. 


In our issue of July 17, 1886, we described a galvanic 
cell invented by Mr. Willard E. Case, of Auburn, N, Y.. 
in which heat applied to the cell was converted into elec- 
trical energy. In this cell, it will be remembered, there 
was employed an electrode of tin, a liquid consisting of a 
chromic-chloride solution, and an electrode of car- 
bon. The cell yields substantially no current when at 
normal temperature, but when heat is applied a current is 
set up, the strength of which augments until a certain 
maximum temperature below that of boiling water is 
reached. Chlorine liberated from the liquid then energetic- 
ally attacks the tin and leaves the chromium forming 
stannous chloride. On the cooling of the cell, however, 
to a lower temperature, the chlorine releases the tin, again 
combines with the chromium, and the tin is precipitated 
in a fine powder. The tin element may be originally in- 
troduced as a solid mass of metal or as a powder; but, as 
appears from the foregoing, it uitimately reaches a pul- 

verized state. 

Later experiment has shown Mr. Case, however, that it is 
very advantageous to provide a means whereby all the 
particles of tin normally not cohesive will be electrically 
connected by a conducting material which will not be at- 
tacked by the liquid in the cell. The mass of pulverized 
metal is thus rendered more homogeneous as a whole, and 
more uniformly acted upon by the liquid. Such a material 
is mercury, which is placed so that it will receive and col- 
lect the precipitated tin particles and amalgamate them 
together. This it does as fast as it receives the particles, 
by reason of its own mobility. So also it amalgamates 
the tin in the common gense of the term; that is, it pre- 
vents local action between the tin particles. 

The accompanying illustration shows the new disposi- 
tion of the cell. It consists of an outer vessel U, which 
holds water that can be heated as shown. Within the water 
is placed the cell proper A, within which are formed the 
lugs D that support the trays E. These trays are made 
of insulating material, such as glass or rubber. 

Each tray contains mercury F, and to the lower portion 
of each is secured a plate of carbon G which is covered by a 
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New Form or Case HEAT BATTERY. 


partition of porous insulating material H, in order to pre- 
vent possible contact of the precipitated metal and the 
carbon. 

The vessel A contains chromic-chloride liquid, which 
circulates freely around the trays. The several carbons 
are electrically connected by the wire J, which is covered 
with insulating material to prevent contact with the liquid, 
and joined to the binding-post 2. The mercury in the 
several trays is also connected by the wire J and branches 
K, also insulated, to the binding-post 1. Each carbon 
plate above the several trays forms a couple with the tin 
ama)gam in the tray below. 

——>++- > oo ——_—___—__ 


An Adjustable Electric Light Pendant. 








The accompanying illustration shows an adjustable 
pendant for use with incandescent lamps, which has been 
designed by Messrs. Sayers & Sturges, the principal 
novelty consisting in the manner in which the slack of the 
leads or flexible cord is taken up when the lamp is raised. 
As will be seen from the illustration, which is taken from 
Industries, there is an outer and inner tube, the latter 
sliding within the former, and being provided at its lower 
end with a ball and socket joint, by means of which the 
frame supporting the shade and iamp can be turned in 
any desired direction. In addition to this adjustment, the 
lamp itself can be set further into, or out of, the shade, 
and can also be turned round on the right angle stem of 
the holder, and fixed by a thumb-ecrew, so that the fitting 
provides for any possible adjustment, both as regards the 
height of the lamp and_the direction in which the rays 
are thrown. 

To take up the slack in the leads, the inner sliding tube 


is provided with a cross head having a pulley with a double | is evident that a motor is 


groove on either side for the reception of the flexible cord. 





r _to rotate the inner ring, 
and this would seem to core tte a er bold the 


Le Tae 





The upper and lower portions of the lead are wound in operation of the system, — 


opposite directions, one in each groove, so that if the lamp 
is pulled down both portions uncoil and the cross head 
moves downward half the distance of the lamp, When 
the lamp is raised, the leads are coiled up again, a spring 


pre cag ea esc aal 
Mr. Clarence L. Healy on Stock Printers. 


At the last meeting of the New York Electrical Society, 


within the pulleys tending to keep the leads always taut. | held on the 14th of December, Mr. Clarence L. Healy, the 








A NEW ADJUSTABLE INCANDESCENT PENDANT. 


To prevent the cress head from turning round it is pro- 
vided with a set screw, which slides in a groove in the 
inner tube. Where there would be danger of the leads 
chafing against metal parts, they are protected by small 
wooden insulators, and the whole design is very light and 
neat. One of the three arms carrying the shade has a 
hinged hook, while the top of the shade rests against a 
spiral spring below the ball and socket joint. 
_—_ ore Soo 
The Jehl and Rupp Continuous Current Transformers. 


Among the recent transformer apparatus brought out 





electrician of the Commercial Telegram Company of this 
city, gave an interesting and instructive history of the 
progress in ’ printing telegraphs and stock quotation 
printers, Beginning with the intrument designed by Law, 
Mr. Healy pointed out with the aid of the lantern the 
various obstacles that were met with in the operation of 
these instruments, and the remedies that were applied to 
overcome these difficulties, the principal among them 
being the unisoning of the various printers. In the course 
of his lecture Mr. Healy described the Callahan printer, 
the Smith, Edison, Field, Scott and a number of others. 
Mr. Healy drew attention to the fact that the speed of 
printers had been brought to such a rate that even during 
a brisk market the operator on the printing cirguit could 
keep up with the reports sent in from the Stock Exchange, 
and was rarely more than one or two quotations behind 
the market ; hence an increase of speed would add little 
to the value of an instrument at the present day, and it is 
in the simplification of details that improvement must be 
Jooked for. Much of this speed depends of course on the 
skill of the operator on the keyboard, and not a little on 
the arrangement of the letters on the type-wheels. During 
the discussion Mr. A. C. Fowler drew attention to a 
printer recently invented by Mr. C. J, Wiley, in which the 
quctations, instead of being printed on two lines on acon- 
tinuous narrow tape, were printed side by side in parallel 
columns on a wide sheet of paper. Mr. Fowler showed 
that by this means a large saving in time could be effected, 
as it would probubly do away with one-half the characters 
now required, and it would at the same time permit one 
to inspect at a single glance the exact quotation required 
without hunting over the yards of tape to find the one 


sought for. 





Electricity as a Type-Setter. 


A. 8. Capehart, proof-reader on the Minneapolis Tri- 
bune, and S. G. Goodson have perfected a machine which is 
‘‘destined to revolutionize the whole business of printing.” 








Fic. 2.—JenL. & RUFF ConTINUOUS CURRENT 
TRANSFORMER. 


abroad is the continuous current transformer of Jehl and | The two conceived the idea that electricity might be em- 


Rupp. 


In this apparatus, shown in Fig. 1, two laminat-| ployed to do the work, and finally submitted their plans 


ed iron rings are supported on a spindle, the inner one |to C, L. Redfield, a well-known mechanical engineer, 


acting as an armature to complete the magnetic circuit. 


Two ordinary Gramme collectors are also fixed on the| gestions 
same spindle, one for each circuit, the bars of which are | ticable, 


editor of Wood and Iron. He made some valuable sug- 
in the line of rendering the idea prac- 
and made the drawings. The three at 


connected to the distribution commutator, the object be-| once set to work on having the models construct- 
ing to send a pulsating current through the primary and | ed, These worked well, and recently a machine was 


to collect the induced current from the secondary. 


completed. It did the work perfectly and at the 


By the action of the apparatus the fixed outer ring is | astonishing rate of 200 impressions per minute, or 


Gd ca ae 





oF & 
Fic. 1.—JenL, & Rupp Continuous CURRENT 
TRANSFORMER. 


successively polarized at diametrically opposite points, 
advancing in jerks by the angular distance cor-esponding 
to a section of the winding. A pulsating magnetic flux is 
thus generated in onposite directions through the fixed 
ring, the circuit being always completed by the armature, 
which is in synchronous motion with these pulsations. 


| pasteboard matrixes. 


5,000 ‘‘ems” an hour, against the 1,100 ems the average 
compositor can now set. The success of the machine was 
such that a number of local capitalists were a; once inter- 
ested in it, and. the Minneapolis Electro-Matrix Company 
has been incorporated, with $1,(00,000 capital. The ma- 
chine is not properly a type-setting machine, for it uses 
no type at all, but a matrix-making machine. The letters 
are punched in a strip of cardboard, the width of a 
column, from which a stereotype is made in exactly 
the same manner as stercotypes are now made from 
The work of punching the dies 
in, of feeding in the cardboard, and of preparing it 
for the next stroke, is all done by electricity. The 
operator simply has to push the die-plate to the right 
place and strike the key. The act of pressing the key 
down makes an electrical connection which throws the 
matrix the proper distance for the letter to be printed, 
and at the same time throws down a hammer upon the 
die, driving it through the hole into the matrix. The 
operator's attention is confined strictly to pressing the key 
into the proper hole, and throwing the spaces. When the 
end of the line is reached, a touch upon another key re- 


Under these circumstances an electric current of like pul-| turns the matrix to the beginning of the line, when a 
sating character is generated in the secondary circuit, but| touch upon a third key moves the matrix for either an 
which, by means of the commuting arrangement above| ordinary or leaded line, as may be desired. One man 


described, leaves the large brushes on the Gramme col- 
lector in the same state of continuity as the primary. It 


operating the electro-matrix machine will supplant at least 
five men setting type. 
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The Indicating Instruments of the Edison Company. galvanometer gives no deflection; but with a properly 





I. 

Incandescent lighting had hardly become an accom- 
plished fact before it was made apparent that in order to 
operate not only with economy but also with satisfaction 
to the public, the circuits required constant watching. 
The economy alluded to refers principally to the life of the 
lamp, and this is oue of the most important items in cen- 
tral station as well as in isolated work. Wecan best form 
an idea of the importance of keeping a uniform potential 
at the various points in a system of distribution, by con- 
sidering the fact that a lamp running at but a few volts 
above its normal capacity will have its life shortened very 
much, Thus a lamp designed to run for 1,000 hours at 107 
volts pressure will only last 500 hours at 119 volts; that is, 
at an excess of only 3 volts, But while this is an item re- 


lating to the economy of the system, satisfactory lighiing 
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FIGS. 2, 1 AND 7.-INDICATING INSTRUMENTS OF THE 


constructed galvanometer a small change in the value of 
the quantity being measured will produce a large 
movement of the galvanometer pointer. This enables 
one to read quantities closely, and to readily see 
small changes in them. Instruments of this class are 
specially suitable for engine-room indicators. 

For incandescent lighting it is necessary to maintain a 


® 





requires the lamps to be always of uniform brilliancy, no| constant pressure on the circuit. In’ any plant the 
matter what the load on the circuit. To accomplish all| pressure is fixed by the lamps used, and it is necessary to 
this it is necessary to employ instruments which shall | keep the pressure invariably at this point, and no other 
in the first place indicate the exact condition of the cir-| pressure concerns the attendant in the least. The engineer 


cuits, and in the second place give warning whenever 
these conditions are violated. 

Electrical measuring instruments are of two kinds: 1. 
Direct reading instruments, or those in which a pointer 
moves over a scale and, by its position on the same when 
at rest, shows the value of the quantity being measured. 
The tangent galvanometer or the Ayrton & Perry volt- 
meter are examples of instruments of this class. 2. Zero 
instruments, or those in which the value of the quantity 
measured is shown by the arrangement of the essential 
parts of the instrument, so that a galvanometer connected 
with the instrument shows no deflection. Wheatstone’s 
bridge and the potentiometer are examples of instruments 
of this class. Where great accuracy is required in stand- 
ardizing instruments it is universally done by reference to 
zero instruments. Every good laboratory is now provided 
with reliable standards of resistance and electromotive 
force; current standards are derived from these standards, 
so that all measurements refer back to the standards of 
resistance and E. M. F._ All resistances are made from 
standards by means of a Wheatstone bridge, which is a 
zero instrument, The best standard of electromotive 
force is a Latimer Clark cell. The Daniell ceil under 
known conditions is also a good standard. The working 
potential galvanometers in laboratories are standardized 
by reference to a potentiometer in which one of the above 
mentioned cells is used. A potentiometer is a zero instru- 
ment; sothat all electrical measuring instruments are 
standardized by reference to zero ixstruments. 

Instruments of the first class enable one to read any 
quantity within the range of the instrument, without 
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making any adjustment, by simply looking at the scale or 
dial and observing the position of the pointer. For 
laboratory work, or where one is called upon to measure 
large and small quantities, or variable quantities, these 
instruments possess decided advantages. But as the 
length of tnescale represents the entire motion of the 
pointer for the range of values the instrument can 
measure, it follows that if the range is large the motion 
of the pointer for a unit change in value must be small; 
and bence to read these instruments accurately it is neces- 
sary to look closely at the dial. With instruments of the 
second class much more time is required to measure a 
quantity, as the instrument has to be adjusted until the 





Blcc, World N.Y, 


Fig, 5, 


should have a pressure indicator which enables him to 
see readily from a distance whether or not the pressure 
is right. A zero instrument enables him to do this, as 
when the pressure is right the pointer is at zero, in the 
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FIGS. 3, 6, AND 4.—INDICATING INSTRUMENTS OF THE EDISON ELECTRIC LIGHT COMPANY. 


middle of the scale, and a change of one volt may deflect 
the pointer balf an inch or an inch from zero if desirable. 
Such small changes in voltage may be easily seen froma 
distance and the pressure be kept right. 

The pressure indicators used by the Edison Company 
are all zero instruments ; they can be adjusted for the 
pressure used in any plant, and the divisions on the scale 
in front of which the pointer swings are } inch apart ; 
and to deflect the pointer over one of these divisions re- 
quires a change of two volts in the pressure on the line. 

The Edison Company have for some time heen using 
a number of instruments for this purpose, built at the 
Edison lamp works at Harrison, N. J. These instru- 


ments embody a variety of principles in their opera- 
tion, but it will be noted from the descriptions that 
follow that nearly all are designed on the zero method 
of indication. By adopting this principle, the use of 
springs, electro-magnets, or permanent magnets as acting 
forces is avoided. The permanent magnet employed 
in the instruments is in the shape of a needle, which 
indicates the true reading only when in a neutral position 
that is, when it isnot acted upon, or is in. equilibrium, 
These instruments include for the most part apparatus for 
measuring the potential or pressure carried on the circuit, 
as this is evidently the principal point to be considered in 
the operation of incandescent lights. We propose to de- 
scribe these various instruments, and shall begin with the 
standard pressure indicator. 

This instrument is shown in perspective in the engrav- 
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ing, Fig. 1, and by its means all variations in pressure are 
immediately indicated. 

The principle upon which the action of the indicator 
depends is the great variation in the resistance of a carbon 
filament due to change of temperature. The circuit to be 
measured is made to act upon the carbon filament, send- 
ing a current through it, and the amount of current which 
flows through the filament is determined by the pressure 
on the circuit and varies with this pressure. The tem- 
perature of the filament varies with the current, and so, 
also, does its resistance. Hence, by measuring the resist- 
ance of the filament at any time, we measure indirectly 
the pressure or potential acting upon it. The indicator is 
simply a Wheatstone bridge arrangement, by which the 
resistance of the filament is measured when a current is 
flowing through it. Although in reality the resistance of 
the carbon filament is measured, the marks upon the scale 
give the volts or pressure necessary to bring the carbon to 
that resistance, and hence such a scale gives a direct 
measure of the pressure of the circuit. 

The diagram, Fig. 2, shows the essential details of the 
indicator. Here LZ represents a high resistance lamp, 
giving the necessary high carbon resistance, and D isa 
coil of wire heavy enough to carry the lamp current with- 
out heating too much, These two resistances form one 
arm of the bridge. The other arm is made up of three 
wire resistances, A, C and B, and the galvanometer is con- 
nected between the point F and the frame upon which the 
sliding contact S slides, This enables the galvanometer 
contact to be made at any point of the resistance C. If A, 
plus that part of C on the left hand side of the galvanom- 
eter contact, be represented by A’; and B, plus the part of 
C on the right hand side of the galvanometer contact, be 
represented by B’, then, when the bridge is balanced and 
no current flows through G, we have A’ D = B’ L. Gisa 
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simple galvanometer which shows the direction and rela- 
tive amount of the current flowing through it; when the 
hand is on zero nocurrent is flowing in G. 

Now, if the sliding contact be in the centre of resistance 
Canda suitable lamp be in L, on sending a current 
through the indicator and gradually increasing it the re- 
sistance of the filament becomes less and less, until, when 
the desired pressure is acting upon the indicator, we have 
A’D = B’L. No current flows in G,and tha pointer re- 
mains on zero with the circuit either° made or broken. 
This position of the sliding contact is marked to indicate 
what this pressure is, and if at any time the contact be 
placed at this point and the pressure made such that there 
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is no current in G, it is evident that the indicator shows 
the same pressure as that employed when it was adjusted 
at that point. The indicator being thus balanced, if the 
pressure be increased the pointer will move to one side of 
zcro.; if it be decreased it will move to the other side. If 
now the sliding contact be moved to some other point it 
will alter the values A’ and B’ and the pressure will bave 


to be changed until the resistance of L is changed enough 


to make A’D = B’Lagain. This position of S corre- 


sponding with the new pressure can be marked, and in this 
way can be found the pressures that will balance the bridge 
with the contact S in any position on the coil C. Thus 
the scale can be marked for a range of volts. The pressure 
of the circuit can then be set at any point that is on the 
scale of the indicator by simply moving the contact S to 
that point on the scale and changing the pressure on the 
line until the bridge is balanced and the pointer remains at 
zero with the galvanometer circuit either open or closed. 

The upper half of Fig. 3 shows the galvanometer in sec- 
tion, and below is shown the resistance C and the sliding 
contact S, which makes the galvanometer contact at any 
The magnetic needle in the gal- 
vanometer consists of two pieces of steel wire, one on each 
side of the jewel centre ; the steel point upon which the 
needle swings is fixed to a brass support H. Thespring J 
is normally in the position shown in the illustration, being 
held down by the pin P. Ifthe latter be raised by un- 
screwing it, the spring J will rise and lift the needle off 
its steel supporting point and hold it against the frame of 
This is done whenever the indicator is 


point of the resistance. 


the galvanometer. 
carried about or handled ; otherwise the steel point might 
become dull or be broken. The directing magnet NS 
overcomes the earth’s magnetism, and makes a magnetic 
field for the galvanometer, which enables the pointer to 
be brought to zero whatever the position of the indicator; 
the directing magnet may be moved one way or the other 
by the lever L. The galvanometer circuit runs from F, 
Fig. 3, through the galvanometer, through the switch 
to the metal frame on which the sliding contact travels, 
and through the sliding contact to the point of contact 
on resistance (. The switch is a simple screw con- 
necting the brass block K, to which the galvanometer wire 
is fastened, to the metal frame carrying the sliding con- 
tact. When the screw is withdrawn one or two turns, 
so that it no longer touches the frame of the slider, the 
galvanometer circuit is broken. The upper part of the 
box which contains the galvanometer is separated from 
the lower part, which contains the resistances, by a wooden 
partition, to which the galvanometer and scale are fast- 
ened. 

Fig. 4 shows the connections of the indicator as they 
exist in the instrument, the coils, however, being shown 
separately. These connections, four in number, are shown 
in the order in which they exist in the indicator. 

The resistances A, B and D are wound upon one wooden 
spool which is placed on the lower part of the box under 
the partition. This space is ventilated through the sides and 
bottom, front and back of the box; the spool is also made 
so that the wire upon it is well ventilated. The resistance C 
and the frame carrying it and the sliding contact are 
placed in the lower part of the box. The bandle by which 
the sliding contact is moved projects out through a slot in 
the front of the box, so that it can be easily moved. 

The lamp forming the high carbon resistance 1s screwed 
into a socket on the base of the indicator just above the 
box holding the galvanometer and resistances. Half of the 
top of this box is of glass, so that the light from the lamp 
shines through the glass upon the back of the paper scale, 
in front of which swings the end of the hand or pointer of 
the gal vanometer. This paper scale being translucent allows 
enough light to pass through it to enable one to see the 
pointer and scale readily. 

The indicator is so constructed that its readings are cor- 
rect for all temperatures. This is effected by making the 
coils A and D of German silver wire and the coil B partly 
of German silver and partly of copper. By suitably pro- 
portioniog these parts the indicator remains balanced at 
any temperature. 

A lamp that bas been tested and sent out with an indi- 
cator is not likely to change, and experience shows that 
they remain constant for a very long time. Nevertheless, 
to correct any possible change in a lamp, an extra lamp 
is sent with each indicator. Of these two lamps only one 
can be used at any one time, and points are marked on 
the scale for each lamp. 

It will also be noticed that, as shown in Fig. 1, two 
scales are marked on the indicator. These are respective- 
ly drawn in red and black ink, and the lamps sent with 
the indicator are marked in red and black to correspond. 
The object of this is to afford a means of checking the ac- 
curacy of the readings, by employing one lamp solely for 
the purposes of comparison, which is used but seldom, and 
whose resistance, therefore, does not vary. The other 
limp is employed continuously, and any variation in its 
r2sistance is shown when compared with the standard 
lamp. 

In isolated plants the indicator is connected either to a 
part of the circuit where lamps are connected, and if possi- 
ble to a circuit where lamps are burning most of the time; 
or to the centre of distribution, if there is only one such 
centre. In the latter case, it is necessary to set the indi- 
cator for a pressure higher than the lamp pressure by the 
oss from the centre of distribution to the lamps, Thus, if 


THE ELECTRICAL 


WORLD. 


in a 108 volt plant the loss from the centre of distribution 
to the lamps is 8 per cent., the indicator is set for 106 in- 
stead of 108 volts, since the pressure indicated is that at 
the indicator itself. 

In central stations using c>mparative indicators, three 
pressure indicators are employed. Two of these are con- 
nected to the pressure wires from the end of the standard 
feeder, and one is used as a standardizing indicator to ad- 
just the first two at any time. The two regular pressure 
indicators, being connected to pressure wires, cannot be 
standardized properly before sending out, as the pressure 
wires are in circuit with them, and the pressure at the in- 
dicator is the pressure at the feeder end, less the drop on 
the pressure wires; and as this drop is an unknown quan- 
tity, it cannot be allowed for until the indicators are 
connected in the drop to be measured. No scale is, there- 
fore, marked on these two indicators. The third or stan- 
dardizing indicator used in connection with central stations 
has a scale marked on it, covering a range of about 15 
volts. In using this indicator, it is put in circuit in place 
of either one of the two regular presst re indicators to tell 
whether these have changed in any way. This is accom- 
plished by means of the switch shown in Fig. 7. 

P P are the two pressure indicators and S is the stand- 
ardizing indicator. When the arms of the switch are in the 
position shown in the diagram, the two pressure indica- 
tors are in circuit, but the standardizing indicator is 
not in circuit. Throwing the arms of the switch on either 
side cuts one of the pressure indicators out of circuit, 
and throws the standardizing indicator in circuit in its 
place. When used in this way the reading on the stand- 
ardizing indicator should be less than the pressure it is 
desired to maintain at the feeder ends by the drop in the 
pressure wires. If these pressure wires are copper wires 
(about No. 12) this drop is negligible, and the standardiz 
ing indicator should balance at the feeder end pressure. 
If, however, the pressure wires are iron, the drop is often 
four or five volts, and must be allowed for; in this case 
the standardizing indicator should be balanced at 
four or five volts lower than the feeder pressure. This 
drop is determined by the volt meter. 


The Edison three-wire system, as is well-known, ismade 
up of two multiple arc systems connected in series, with 
the wire, which is common to both, connected to the 
source of current in such a way as to give to each all the 
advantages of a simple multiple arc system. These two 
systems, known as the two sides of the three-wire system, 
are intimately associated, the same current being used in 
both. Nevertheless, as far as regulation is concerned, 
they are almost absolutely independent. The two sides 
have separate indicating and regulating apparatus, and 
the regulaton of cach side is performed without any refer- 
ence to the other. As most consumers get half their lamps 
from each side, it is very necessary that the pressure on 
both sides be the same; otherwise a difference between 
the brightness of the lamps on the two sides will be 
noticed. 

It is the function of the balance indicator to show at all 
times whether or not the pressures on the two sides are 
the same. ; 

In connection with the pressure indicator there is em. 
ployed the galvanometer, shown in Fig, 6, which in the 
three-wire system acts as a balance indicator and thus in- 
dicates whether the pressure on both sides of the system 
is the same. 

Its function is shown in the diagram, Fig. 5, which 
shows a pair of pressure indicators connected to the 
pressure wires from a feeder end on the three-wire sys- 
tem. R Rare two equal high resistances and B the gal- 
vanometer; R, R and B are connected as shown directly 
to the three-wire circuit, The point C is electrically mid- 
way between the + and — wires, and its potential is half- 
way between the potentials of the + and — wires. When 
the pressures on the two sides at this point are the same, 
the potential of C’ is also midway between the potentials 
of the + and — wires. Then the points ( and C”’ are at 
the same potential and no current flows through B and it 
remains at zero. If, however, the pressures on the two 
sides are not the same, then the potential C’ is not midway 
between the potentials of the + and — wires and C and 
C’ are not at the same potential. A current then flows in 
B which deflects the needle and the direction of defi ection 
shows which side is highest. 


On a three- wire system using the comparative method of 
indicating pressures, which will be described later on, only 
two absolute pressure indicators are used, one on each side 
of the system. If one of these changes, the pressure on 
all that side changes, as the comparative indicators simply 
copy the pressure kept by this indicator. If, however, 
there is a balance indicator connected around the two in- 
dicators, any change in either one of them is immediately 
shown and can be remedied. In the diagram S S indi- 
cates lamp sockets. If at any time it is necessary to take 
down one of the two pressure indicators, the lamp from 
this indicator can be screwed in the socket above the in- 
dicator taken out. The pressures can then be regulated 
by ove pressure indicator and the balance indicator, the 
one pressure indicator holding the desired pressure on one 
side, and the balance indicator showing when it is the 
same on the other side. The galvanometer used for the 
balance indicator is also used in throwing dynamos in 
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The Phenomena of Retardation in the Induction 


Coil. 
We give below a report of the discussion of Mr, W. Stan. 
ley, Jr.’s, paper on the above su at the meeting of the 
American Institute of Electrical on Dec. 6: 


Mr. Wo.Lcott : I would like to ask Mr. Stanley if he has 
ever observed an effect in the reversing of magnetization 
of the cores other than Foucault currents. That 1s. a sort 
of magnetic friction due to the mere reversal of polarity, 
vendent of any induced current an ex- 
ture of energy. I know that some years agoa French 
physicist e with al currents, vee a 
re ce one case and an iron core in another. Had 
the heating effect been due to the Foucault cx 
eee would have become much hotter than the iron. 
while, in fact, it did not get hot at all, but the iron got 
hot. I would like toknow how much effect that has in 
practice on the alternating system, 

Mr. STANLEY : In measuring the waste in an induction 
coil we have found a very shght unaccountable waste, so 
slight, though, as to be almost unmeasurable. It depends 
somewhat on the number of alternations that are sent 
through the coil, With about sixteen thousand alterna- 
tions a minute temperature of the coil, if it were 
placed in a eter, would indicate very nearly the 
amount of energy which was due to C*R, or the heating 
of the conductor itself. The iron of the core of the con- 
verter or the induction coil remains at a very low tem. 
perature indeed. Of course, there is considerable radia- 
tion while inthe air. Mr. Shallenberger, in Pittsburgh, 
has made several careful measurements, and he has found 
that there is hardly any perceptible loss from magnetic 
friction. I can well see that with a very high degree of 
magnetization, where the core was of a limited area, in 
proportion to the number of ampére turns surrounding it, 
that there might be a considerable waste due to magnetic 
friction or magnetic saturation, but with the induction 
coil, as made = the an o eee for pet 
ing purposes, this is very sma cannot you the 
exact loss, but it 1s very small. 

Mr. Howson called attention to the fact that a distinc- 
tion had to be made between the true alternating current 
and the reversed or interrupted direct current. 

Mr. STANLEY remarked that for the — of distri- 
bution by means of transformers the interrupted or 
reversed direct current was of very little value. 

Mr. STANLEY: With your permission, I will endeavor to 
sift out this subject a little bit more. As I understand it, 
a effect sr Seema — — it ae the 

mary and 3eco: induction coil is practically to 
reduce the wire, if I remember correctly. to about one- 
sixth. In experimenting with coils, to begin with, I took 
Faraday’s ring and wound a coil on either side. The 
best coil I have everseen consisted of a bundle of perfectly 
straight wires on which was threaded a lot of iron washers. 
This has the highest counter induction per unit of length 
of any coil I have ever seen. In the Westinghouse Com- 
pany’s system we get about two volts per foot of wire. 
Chis coil gave, if [remember correctly, about a volt to 
four inches. But it wasimpracticable to cons'ruct, as you 
could not make them fast enough. As I understand it the 
curves of electromotive force induced from an alternating 
aera oe these, Fig. oe A, B, C, D, E.is a ae = 
the curve of t imary or applied . 
motive force. Now the induced daeauttre force will 
be maximum at the time when the inductive effect of this 
primary current is a maximum; and the inductive effect 
of the primary current is a maximum when it changes from 
zero to avy larger value. Consequently, the electro- 
motive force of the induced current shown in the 
lower curve, Fig. 1, will be a maximum at this time ; 
and it will be a minimum when the inductive effect 
of the primary is 1 maximum, and tbat will be when 
the rate of change of the primery is the least, viz., 
at the crest of the primary wave B and D, we find that 
the same values of applied and counter electromotive 
force are just one-fourth of the whole period of phase of 
the current. That is with an alternating current, In the 
direct current we never can have as t an electro- 
motive force induced in the secondary circuit because the 
primary circuit never the zero line. The curve of 
indu electromotive force in the case of a broken 
direct or interrupted direct current I think is this, Fig. 2. 
As will be seen, the induced current will be of negative 
sign, while the positive current is going to maximum ; 
and the induced current will be of positive sign, while the 
applied current is falling from the maximum. 

Perhaps it might be interesting to illustrate the applica- 
tions of induction coils for covering long-distance distribu- 
tion. It is well known that the cost of a conductor varies 
inversely as the square of the electromotive force. The 
cost of the conductor for transmitting a given amount of 
energy will be, for 100 volts E. M. F., we will say, x dol- 


lars, while for a 200 volts pressure the cost will be i 


dollars. Therefore, the economy of the alternating system 
over others is directly as the square of the ratios of their 
electromotive forces. But in order to cover enormous 
distances and to make the system as broad as possible, | 
devised another plan which may or may not be new. We 
are to apply it in Berkshire County, , to distribute 
from a station over 6 miles of territory with a loss of 2 per 
cent. We have 100 wer to distribute 
and the potential of distribution is to be 4,000 volts. 
Our alternating current dynamo is of 1,000 volte. In order 
to get the electromotive force up to 4,000 volts we simply 
wind one coil of wire and attach our dynamo to inter- 
mediate terminals of that wire, distant apart one-fourth 
of the entire length, as shown in Fig. 3. That is, the 
length included between the terminals is one-fourth of the 
whole length of wire wound on the coil. There is no sec- 
ondary circuit whatever. Of course there is an induced 
electromotive force upon every turn of wire on that core 
of so many volts per turn. We apply our electromotive 
force of 1,000 volts at those eae in order to get 4,000 
vol's between the outside terminals, When we carry our 
current at this enormous potential over to the place wher« 
we wish to distribute we sim a another self-induc- 
tion coil similar to the first. one-fourth, of its entire 
length we tap out another circuit. That reduces the po- 
tential from four thousand volts to one thousand volts 
again. The maximum efficiency of an auto-converter, or 
converter of one coil, evidently is found in the case wher’ 
the ratio of reduction is from 1 to 2, or 2to1. If you have 
it in the ratio of 1 to 4, or 1 to6, the saving is not nearly 
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. Prescort: 1 was in the station that Mr. Stanley 
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speaks about in the Berkshire hills a few days ago, and 
noticed that they had for the generators one omnibus wire 
running around the station, such as they use in the Edison 
station, But this omnibus wire was split in two, and each 
generator worked into its own circuit. I asked attend- 
ant why the omnibus wire was not connected across, and 
he said that when they connected it across they were likely 
to burn out their armatures. I would like to ask Mr. 
Stanley if that is so? 

Mr. STANLEY: That isso through an oversight in the 
construction of the dynamos in the early stage of the busi- 
ness. We all have to learn some things, and the reason 
why it has been difficult to multiple arc alternating dy- 
namos is that the phases have not been exactly the same. 
We made our dynamo pole pieces of cast iron. Those cast- 
iron pole pieces did not measure toa thousandth of an inch 
the same in width, and co tly the two phases of 
current, which ought to have coincided, did not coincide 

af simply because of faulty construction. By tool- 
ing off and cutting the width of the pole pieces to an exact 
measurement, there is not the slightest difficulty in mul- 
tiple arcing two, three or four alternating dynamos. I 
think a new feature in alternating currents, perhaps not 
well known to every one here, is the remarkable self reg- 
ulation of the alternating current machine. I cannot 
speak of it fully because I have had very little to 
do with it, nother man is responsible for the 
beauti(ul work be has sucveeded in getting. In Pitts- 





Fig. 1. 


burgh, a few days ago, 1 saw a 2.500-light dynamo run by 
a 250 horse-power enginc, and 2,150 lights thrown off by 
a single switch. The rise in electromotive force was one 
volt. Lsubmit, that in the present state of the art, it is 
impossible to construct a direct current machine which 
shall have anything like the self-regulation these alternat- 
ing machines exhibit. The resistance at the commutator 
of a direct current machine would cause a greater varia- 
tion of potential than was manifested in this machine I 
speak of. In the induction system we start out with an 
alternating current machine, in which we pretend to have 
at least a maximum loss of two volts in electromotive 
force in the dynamo with the peonts regulation necessary 
to any machine. Towns are wired, at least I know of two 
pole lines which are wired, for one per cent. loss ot electro- 
motive force, distributing electricity generally c ver an area 
of about a mile radius. The actual loss in the mains is one 
per cent. In the induction coil, at full load, there is an- 
other loss of two per cent. 

Mr. MAILLoUX: I was expecting that somebody would 
refer toone of the features mentioned by Mr. Stanley this 
eveuing. which is to me one of the most interesting, if 





not, as it appears to me, of most interest from the theoreti- 
cal as well as from the practical standpoint, inasmuch as 
it leads to a wide scope of en It is that system 
in which four lamps, a, b, c, d,. were connected across the 
terminals of a constant potential alternating circuit, and 
in which the difference of potential for a particular lamp 
cut out was taken up by the self induction coilas e, Figs. 4 
and 5, Now, I would like toask Mr. Stanley whether the ob- 
ject of using that induction coil was merely to balance the 
other lamps, or whether it was expected that any energy 
would be saved by its use; in other words, whether the 
two lamps running with the circuit continued through the 
self induction coil would require less current than would 
the four lamps. 

Mr. STANLEY: The connection of the lamps in series in 
that way was for a street-lighting system. In order to 
distribute lamps economical * for street lighting purposes 
the plan adopted by Mr. Shallenberger was brought out. 
Che shunted coil on the extinguishment of any one lamp 
prevents the rest of the lamps going out. For instance, 
there would be twenty lamps attached to a 1,000-volt cir- 
cult, each lamp of 50 volts. Now all those twenty lamps 
inay go out, or nineteen go out ard the remaining lamp 
would be at approximate candle power ; and yet the sum 
of the separate electromotive forces, measured by a volt- 
ineter around the lamps and coils, is far in excess of the 
-lectromotive force that is applied to the outside terminals 
of the series, 

_. for instance, there are four lamps connected in series. 
Chere was a lamp connected ata, That lamp is extin- 


ished and in place of it there is a self induction coil e, 

. 5. This series is connected to a circuit whose 
is two hundred volts; a voltmeter connected to each one 
of these lamps will show for the lamps», c, d, 50 volts 
each, and for the self induction coil. 100 volts. Now the 
sum of the interior electromotive forces here is two hun- 
dred and fifty volts. The same voltmeter will show an 
electromotive force of two hundred volts on the outside 
terminals. That is, the sum of the interior electromotive 
forces is greater than the electromotive force. I 
think that can only be explained by the retardation of the 

current producing the average electromotive force. 
Mr. Prescott: In regard to the point that Mr. Stanley 
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kindly replied to a moment ago, I would say that it is of 
course well understood that if the time phases of any 
number of alternating current machines are identical 
there is nothing to prevent their being worked in a mul- 
tiple arc. Now the question in my mind was, whether 
there is any practical difficulty in getting those time 
phases same. Of course that includes not simply the 
electrical and mechanical . construction of the machine, it 
oo. them to be identical in that respect. Now I have 
o o- two Westinghouse stations, and in both of them 
each dynamo had a separate engine, and in both cases the 
machines supplied separate circuits. Is there any case 
now of any plant im operation where a number of 
machines are successfully run in multiple arc? 

Mr. STANLEY: I think at Denver, , a station of five 
thousand lights is ron with dynamos in multiple arc, al- 
though Iam not sure. The Pittsburgh station has been 
run in multiple arc. Our policy is not to run in 
multiple arc, We prefer not to. There is no choice 
in the matter excepting only that of simple expediency. 
We construct the station switch-board soas toconnect any 
circuit leading from the station to any dynamo without 
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causing a flicker in the lights, and thus give the dynamo 


a definite load that you can read on the ampéremeters. | j 


That seems to us to be a very satisfactory way torun. As 
the evening grows later lights are cut off, the circuits are 
transferred from a number of dynamos to perhaps asmaller 
number, and eventually down to one dynamo which runs 
all night. 

The subject of multiple arcing of the dynamos comes 
so near the question of running alternate current motors 
that it isthe same question practically, and I oe pee 
haps, justified in explaining a little phenomenon in t. 
If you take two alternating current dynamos and couple 
them together and start them up, one dynamo will fall into 
synchronism with the other. In order to bave an alter- 
nating current motor it is necessary to have a direct cur- 
rent through the field and an alternat current 
through the armature. In order to get a direct cur- 
rent through the field you have got to have a commutator, 
which will produce the field current. This current in the 
field will rise from zero to a maximum value and fall 
again to zero value, but the armature currents will be 





above and below the zero value, as shown in Fig. 6. Now, 
notice, that at the time marked by the full vertical lines, 
there is no current flowing through the field, and 
there is no current flowing through the armature. 
lf, then, we have an alternating current motor which 
is running with the exact speed and in conformity 
with the number of alternations of the dynamo 
which is applied to it, and have the phases 
of the two currents in exact synchronism, that is, with 
equal phases coming together at the same times, we will 
have absolutely no current in the field while there is no 
current in the armature of the motor. Now the com- 
mutation of the field may be outlined as shown, where 
CC C indicate the commutator segments. There has 
been, until the motor arrived at synchronism, commuta- 
tion at different points in the phases, as at the dotted 
vertical lines, But when the motor runs at exactly 
the same epeed as the alternating dynamo, there is no 


force then at work k the motor going. In other 
, you can run an alternating current motor up to 
speed, but the minute it goes into absolute synchronism 
it will fall off again, and the consequence is that the alter- 
nating current motor will see-saw. There will be no 
power to continue its motion. Its speed will fall, and it 
will drop down to a lower number of alternations, but will 
rise up again. 

Mr. Prescott: What is the effect if you have just 
enough work on to —_ the speed down ? 

t 


Mr, STANLFY : Then it will never rise to synchronism. 
Mr. E. W. Rice, Jr.: I would like to ask Mr. Stanley in 


reference to his last statement asto the motor. How much 
is the variation in , in percentage? 

Mr. STANLEY: Of course, an alternating current motor 
in synchronism and kept there, runs at exactly the same 
speed as the alternating current dynamo does. If the 
motor is impelled to synchronism and beyond it, it will go 
to perhaps double the synchronism. If the alternating 
current machine is run 16,000 alternations per minute, the 
alternating motor if it goes beyond that number would 
never until it gets to 32, alternations. But the 
chief difficuity is that it does not develop any counter 
electromotive force under the conditions described, 
cause it can not develop a counter potential unless it has 
at all times a constant field charge. As the current falls 
to zero, of course, it can not develop any counter electro- 
motive force at that time. An alternating current motor 





has no efficiency of any consequence until it arrives at 
synchronism and mes practically a dynamo running 
in opposition to the dynamo applied to it, at which time it 
has a very high efficiency with the most perfect 
self regulation. 

Mr. Rice: I hardly understand what Mr. Stanley means, 
in view of some experiments we tried recently. We had 
a self-exciting dynamo, and ran it in multiple arc with 
another self-exciting dynamo, and then threw the belt off. 
The current from the generator proper passed from the 
armature of the motor. We did not find any variation to 
speak of, and it ran perfectly in synchronism. It wasa 
generator capable of giving out about twenty-five thou- 
sand watts. I then loaded it until the motor was giving 
out in the neighborhood of fifty thousand or sixty thou- 
sand watts without any change whatever in speed, or any 
tendency to variation. 

Mr. STANLEY : The gentleman said he had a self-excit- 
ing dynamo. Consequently he did not have an alternat- 
ing current in the field. e had a direct current in the 
field, which never fell to an absolute zero of magnetiza- 
tion. ; 

Mr. Rice: I thought the speaker said the motor bad an 
isolated field ? 

Mr. STANLEY : It had an alternating field in which the 
magnetization periodically fell to zero. But, in the 
dynamo the gentleman speaks of, I understand the 
magnetization of the field is always the same. Conse- 
quently it was a true alternating current motor, 

Mr. Rice: All that I can say is that we have run 
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dynamos together 
continuous running, and the loads seemed to be 
very equally divided when the speed was kept 
uniform. We have also experimented with motors 
and found no difficulty in that direction.. While on the 
subject, I was very much interested in this system which 
Mr. Stanley attributes to Mr. Shallenberger. I think it 
is only just to Professor Thomson to say that the system 
was patented by him three or four years ago. He used 
almost identically that same arrangement, which consisted 
of placing the self-induction coil in place of the lamp, so 
adjusted that it would take just the current of the lamp. I 
do not know that that was the first time it was done, but 
so far as I know it was. 

Mr. S. S. WHEELER: I would like to ask Mr. Stanley 
whether there are any losses on the line wire other than 
that of resistance—whether there is any current dissipated 
by retardation, self induction, or anything of that sort. 

Mr. STANLEY : I was perhaps the worst frightened of 
apy man who ever stood on solid ground when I read 
Prof. Hughes’ lecture on self induction. But the effect 
of self induction which he described. and the measure- 
ments on which it was based, were made with a broken 
direct current. With the system that we use we have 
been able to find hardly any variation from the true Ohm’s 
law, and all our wiring details are based on the assump- 
tion that the resistance is the ohmic resistance of the cop- 

only. In the case where the wire goes around an iron 
core it is not necessary that there should be a loss of elec- 
tromotive force. The electromotive force is merely re- 
tarded for a moment, and as soon as it has fallen to a value 
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below that of the charged magnetism, the stored 
electromotive force is all returned to the circuit. I think 
there is nothing so generally misunderstood as the loss of 
electromotive force in iron cores. 

Mr. MAILLoUXx : I do not think Mr. Stanley exactly an- 
swered my question, and the remarks made bring us back 
to itagain, The question is whether in that circuit that 
he speaks of in which an induction coil is substituted for 
a lamp, whether the loss of energy or, in other words, the 
expenditure of energy, across that line is different in the 
second case from what it would be before that induction 
coil had been substituted. If, as Mr. Stanley argues, the 
effect of self induction is simply to retard the electromo- 
tive force, then evidently we still have electromotive 
force there, and if it does not absorb electromotive force 
or cause loss, then we should take less energy than 
would be accounted for by that which would be absorbed 
in the three lamps, plus that absorbed in the ohmic re- 
sistance, as he calls it, of the self induction coil. For we 
must remember that the amount of energy required at the 
terminals of the induction coil is not as much as would be 
represented by C* R. It is C* R, plus a certain quantity 
which represents the work done in the induction coil in 
overcoming the counter-electromotive force of the coil. 
Now, then, it is interesting for us to know whether in 
that case the expenditure of energy was the same 
whether the induction coil was on or whether the four 
lamps were burning at one time. I incline to the opinion 
that it must have been the same, and that consequently 
there must have been a certain amount of work which 
was absorbed and dissipated by the self-induction coil. 

Mr. STANLEY : The energy on the lamp is exactly the 
same. If it were not, the lamps would grow biighter. 
The potential on them is constant. The current going 
through them remains constant, or they would not be of 
the same brilliancy. The self induction coil does waste 
some energy, but it has the effect of storing energy for a 
brief interval of time and then returning it upon the cir- 
cuit. Astothe invention of the self-induction coil for 
this purpose, I have the very highest regard for Professor 
Thomson and always had, but if I remember correcily, 
the patent that Mr. Rice refers to is not for this purpose. 
It is for cutting ina coil. This is a very different inven- 
tion. This is a coil always in circuit to do this work, 
while the coil Professor Thomson devised is cut into the 
circuit. 

Mr. MaiLioux : I would like to state then that my con- 
viction appears to be upheld by Mr. Stanley, that, the 
energy being the same, this induction coil represents 
nothing more than resistance. It takes up a certain 
amount of energy which a certain idle resistance would 
clearly absorb. If we were to replace that self induction 
coil by another one having no self induction, but a larger 
resistance, so that the circuit going into that resistance 
would absorb the same number of watts, then we would 
evidently have the same energy absorbed as we have by 
that induction coil. So that I do not see that the induc- 
tion coil in question does anything more than to replace a 
lamp that is put into that circuit. The case is exactly 
analogous to that of an electric motor that would be placed 
in circuit. The amount of energy absorbed by an electric 
motor is the difference of potential at its terminals. 

Mr. WETZLER: It occurs to me that perhaps this 
phenomenon might be due to an error, or a peculiarity, 
of the measuring instrument employed. Mr. Stanley said 
that he employed a Cardew voltmeter. I would like to 
know whether he ever applied the electro-dynamometer 
for that purpose. 

Mr. STANLEY: The electro-dynamometer is a very un- 
fortunate instrument to use with an alternating current, as 
its reading is changed by a slight fluctuation in the alter- 
nations. The Cardew voltmeter, which is dependent on 
the amount of heat produced, is entirely independent of 
the alternations. Perhaps I can explain that. The coil is 
acting exactly asa dynamo would act in series and it 
chokes down the current in direct proportion as the re- 
sistance in this part of the circuitis raised. The average 
electromotive force at the terminals of the coil, however, 
is greater than would seem to be warranted by Ohm’s law. 

Mr. HoweLL: Mr. Stanley said that, inasmuch as the 
current was constant. as shown by the lamps, that is, the 
the current in three lamps was the same as the current in 
four and that the electromotive force acting on the cir- 
cuit was also constant—that the energy was constant in 
the circuit. I would infer then that ( Fis the measure 
of energy in the alternating current, Is that a correct 
conclusion? - 

Mr. STANLEY: No, sir: that was a slip of the tongue 
perhaps on my part; but it is a most unreliable quantity, 
The energy on the three lamps is the same as the energy 
on the three lamps before. I think in reality there is very 
little waste of energy. But tLere is an apparent amount 
of energy wasted there—that is C Ecf the coil. This is 
apparently as much as the energy expended on the lamp. 

Mr. Howe..: I think that that diagram is a very good 
illustration of the fact that CE is not a measure of the en- 
ergy in an alternating circuit, because you have only a value 
for C there, and the value of the energy in that circuit 
would be C x.200. Now that is the sum of the energies 
in three lamps and the coil, and in each lamp it would be 
(' * W, and in the other it would be (’ x 100: so that the 
sum of these energies is not the same as the sum of the 
whole circuit computed the other way, which shows that 
CE is not the measure of the energy in the circuit. 

I would like Mr. Stanley to demonstrate why the current 
in the secondary increases, or why an increase of current 
in the secondary increases the current in the primary. 

Mr. STANLEY: I think that it is very easy to understand 
from the diagram, Fig. 7, of the counter-electromotive 
force, providing no current is flowing through the coil, 
The secondary electromotive force will of itself induce an- 
other electromotive foree, and so we might go on induc- 
ing forever electromotive forces. We cannot only trans- 
form energy once; we can transform it a thousand times. 
Now the secondary electromotive force will develop a 
counter-electromotive force on the primary circuit, and 
that will be still one-quarter of a period later. Notice that 
I have drawn these curves directly opposite. It exactly 
opposes the primary electromotive force ap the same in- 
stant of time. Now, when current is abstracted from the 
coil, this is no longer the position of the secondary elec- 
tromotive force; it is shifted on. Consequently, the coun- 
ter-electromotive force no longer opposes the primary 
electromotive force at the maximum time of the pri- 
mary electromotive force, and consequently its value as a 
counter or opposing E. M. F. is very much lessened. You 
have asked me a difficult question, 

Mr. WHEELER: I would like to return to the three lamps | 
in the induction coil, because I want to ask this question. 
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Mr. Stanley stated, if connections were made 
main conductors we would have 200 volts; in Fig. 5, the 
terminals of coil e would measure 100 volts. and fgh 
would measure 50 volts, making a total of 250. Now I 
would like to ask Mr, Stanley what he would get if he 
measured the potential between the + conductor and the 
right-hand terminal of lamp o. , 

Mr. STANLEY : I have never tried it. 

Dr. VANDER WEYDE also described some of his early 
experiments with the induction coil, and exhibited a num- 
ber of early models, in which attempts are made to con- 
pletely close the magnetic circuit of the coil. One of 
these, Fig. 8, was made with long wires for the core, which 
wires were then bent over the sides and completely in- 


closed the coil. : 
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Revision of the Patent Law.* 





BY ARTHUR STEUART. 


I come before you this evening at the invitation of your 
Secretary. for the of telling you of the effort that 
is being made by the National Electric Light Association 
to secure some reforms in the patent laws of this country, 
and of attempting to get you to join hands with us in car- 
rying these reforms into effect. I particularsy desire that 
the suggestions I shall make may be fully discussed by 
those present, for | hope to gain many saleable suggestions 
from you. For the purpose, therefore, of presenting what I 
have to say in the shortest possible time, so as to leave as 
much as possible for other gentlemen, I have condensed my 
suggestions and shall state them with very little argument ; 
first, for lack of time, and, secondly, thet 1 think most of the 
reforms suggested are so apparent that they will call forth 
little opposition. But, before proceeding to discuss the 
details of the law that require changes and additions, I 
cannot refrain fiom making a few remarks upon the 
patent system in general and its influence upon the in- 
dustrial development of our country. . 

Who can measure the benefits that this land has 
derived from the inventions that have been produced 
by its citizens? The roll of honor is too long to be 
repeated. The cotton gin, the printing press, the 
reaper, the application of steam to all the uses of civili- 
zation, and, latest but not least, the modern application 
of electricity in its multitudinous forms; but while these 
brilliant achievements occupy our attention, we must not 
overlook the thousands upon thousands of inventions re- 
lating to matters of detail in every industry that have 
cheapened the product by saving time, material, power or 
labor. ‘Thefactis apparent that our advancement asa 
manufacturing nation has been due to the introduction of 
new methods of work which have enabled us to produce 
staples at such a price as to compete with other nations 
in the markets of the world or in the development of new 
devices which have supplanted old ones or created a mar- 
ket for themselves. This being true, we must look fora 
cau-e for this development. hat has induced the people 
of this country to create so many new things, to labor so 
long and arduously to lessen the cost of production of 
some article, or to supply a new one to take its place 
which is better or cheaper ? 

I think we may state it as a proposition that will not 
meet with denial, that the prevailing motive of the Am- 
erican people is a motive of pecuniary gain, a desire to 
amass wealth, to attain power by means of money, and 
whatever avenue offers them this reward will be the one 
into which they will press with a vigor and determina- 
tion that knows no such thing as failure. 

When the framers of our Constitution inserted into it 
the clause which provides that ‘‘Congress shall have 
power to promote the progress of science and the useful 
arts by securing * * * for limited times to * * * 
inventcrs the exclusive right to their * * * discover- 
ies,” they laid a foundatien stone upon which an edifice 
has been constructed that has far surpassed anything the 
had conceived. Upon this provision of the constitution is 
our patent law based, from it it takes its spirit, and with 
the view of adhering more closely to this spirit have the 
amendments to the patent law been suggested to which I 
shall ask your attention this evening. 

The patent laws of the United States in pur- 
suance of this provision of the constitution open up before 
every citizen of this ccuntry, as well as before those of 
many others. opportunities of obtaining wealth and power 
that are not presented by any other set of circumstances 
under the sun. In a single moment of time by a quick 
operation of the mind, the poor mechanic may be put into 
possession of an idea that by its own development may 
place him among the princes of the land. 

This is the possibility that presents itself to every man, 
rich or poor, high or low, who comes to understand the 
meaning of our patent system and its results. 

What force can be compared with this to produce in 
the minds of men thought, deep, concentrated and con- 
tinuous, for the production of inventions, a thirst for 
knowledge and a frugality of life that will supply a sur- 
plus of funds for the acquisition of knowledge and the 
development of inventions, and an ambition for their 
children that they shall have greater advantages of edu- 
cation upon which to work than their parents? And who 
can estimate the value to a state of such influence upon 
its citizens. This training, foreign manufacturers testify, 
produces in American operatives a power of comprehend- 
ing their work und a rapidity and dexterity of workman- 
ship that makes it impossible for them, with labor at one- 
half the cost and their factories fitted with the latest 
American machines, io produce the same goods as cheap- 
ly as they can be produced in this country. 

It therefore goes without saying that with such an ines- 
timable good to the nation, both in improving its indus- 
tries and its people, to be attained by stimulating inven- 
tors to their highest effort, the only true course for 
the law makers to pursue in framing legislation relative 
to this subject, is to endeavor to make the process of ob- 
taining a patent upon an invention as quick, easy and 
inexpensive as poesible, and after it is granted to throw 
around it in the hands of its owner every form of protec- 
tion known to the law, that wiil enable him to realize the 
full intent of the constitution and enjoy the exclusive 
right to make, use and vend the invention. 

Our patent system as it exists to-day is a grand 
structure, but it has some defects which are due princi- 
pally to the fact that the demands made upon it by the 
development of our industries have far exceeded anything 
that the framers of the present law contemplated. 

The patent law of to-day is substantially identical with 
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passed by Congress in 1836. This law was revised 
in 1870, and fied in 1874; but few changes were made 
in it. and little if any protection was made, to accom- 
modate the immense mass of business that has been cast 
upon the Patent Office. and some of the new features that 
were introduced have been found to work a hardship upon 
inventors rather than a benefit. So that. ally we are 
working under a law formulated fifty years ago, when the 
work of the Patent Office for the whole year was some- 
thing less than it,is for each week. Is it surpris- 
ing, therefore. mie should have | n his 
clothes ? And is is peo, Jenne t.. taken 
place. A Commissioner and a examiners were 
quite equal to the task of examining intelligently four 
hundred and fifty patents a year, but the case is a very 
different one when the Commissioner has u him some- 
thing like two hundred examiners, and when the annual 
issue of the office is something over 25,000 patents. 

If time permitted, I could show you how utterly im- 
possible it is for the work of the Patent Office to be accom- 
plished with any degree of satisfaction to the public under 
the but I know that most of you 
are quite as well aware as I am of the defects that exi 
and are quite as much interested in removing them. | 
shall pass at once to the consideration of the measures of 
reform that seem desirable in the Patent Office. 


I.—THE PATENT OFFICE SHOULD HAVE THE EXCLUSIVE USE 
OF ITS BUILDING, 


All those who have had any experience with the in- 
ternal operations of the patent office are aware of the fact 
that this office is greatly cramped for space, The exam- 
iners are often crowded into rooms that are so small that 
there is scarcely space enough between the desks to move 
about. Many of the officers and emp!oyés are compelled 
to work in quarters that are unfit for human habitation, 
simply because there is no other place to put them ; and 
the documents and records of the office ure so crowded. 
and the places in which they are kept are so unfit for 
their accommodation that they are in constant danger of 
destruction. The patent office building was constructed 
with money every dollar of which was paid to the Gov- 
ernment by patentees and applicants for ts, and yet 
the patent office is crowded into less than half of this 
building. Tbe Interior Department, with its Land Office 
and Indian Department, occupy the balance. 

The Interior Department have separate quar- 
ters and the Patent Office should have the whole of 
its building, which will not more than accommodate it. 


ii.—THE PATENT OFFICE SHOULD HAVE THE WHOLE OF ITS 
OWN INCOME. 


For the past fifty years the Patent Office has paid all of 
its own ex has built its own building, and in addi- 
tion to this has paid the Government an annual revenue, 
which aperegates to-day, without interest, something over 
three millions of dollars. And yet'the most difficult task 
that the Commissioners of Patents bave had to perform 
has been to induce Congress to authorize the expenditure 
of a part of this revenue for the necessary expenses of the 
Patent Office. For the proper dispatch of the work of the 
Patent Office considerable additional force is necessary. 
The Commissioner of Patents should be authorized to ex- 
pend the whole of the income of the office for its own ex- 
penses, and what was not spent should be set aside as a 
fund to be used for the benefit of the office at any time 
that it is needed. 
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Ill, — EXAMINERS. 


The Staff of Examiners in the Patent Oftice have charge 
of public interests of a most vital nature. They are the 
virtual judges of whether an inventor shall have a patent 
for his invention at all, and also of what kind of a patent 
he shall have in case they give him any. 

It is therefore apparent that in order that they may per- 
form their duties with intelligence and efficiency they 
must fulfill several conditions : 

ist. They must be Pooponatty educated in the technologs 
of the arts and sciences and in the patent law. Experi- 
ence has shown that this training can only be acquired in 
one of two ways, either by systematic teaching or by year 
of experience in the praviical work of the Patent Office: 
the latter method is the one now in operation, and it results 
in creating a class of examiners who are undergoing the 

of education at the expense of the unfortunate 
inventor whose case may fall into their hands. The in- 
ventors of the country have a right to demand that this 
system of education of examiners at their expense be dis- 
continued and a system adopted that will secure to the 
Patent Office a of examiners who will be thoroughly 
trained before they enter the office. and to the inventor 
the examinativn of his case by a man fully equipped w 
make such examination in the best manner. 

2d. Having obtained a staff of competent and thor- 

hly equipped examiners, they must be retained in 
office, so t the public may have the benefit of their ser- 
vices through a number of years. The army and navy 
have long since solved this problem by the exercise of a 
system of education, compensation, promotion and retire- 
ment on pay which fully secures these ends. Why should 
not that system so successful in one branch of the govern- 
ment service be established to secure similar and equally 
necessary results in the Patent Office ? 

3. The examiners should be relieved from all politica! 
influence. Civil service reform has attacked the question 
of political interfe1cnce with Patent Office appointments 
with little success. evils from this cause now exist- 
ing are great and call loudly for remedy. The army an‘ 
navy system has put those departments of the public ser- 
vice almost entirely beyond the reach of the politicians. 
Thus it should be with the Patent Office. 

IV.—SALARY OF COMMISSIONER OF PATENTS. 

The salary of the Commissioner of Patents should be 
very high, so that every examiner may feel that if he i+ 
faithful and does acy he may some day, in the natura! 
order uf promotion, reach a place of honor and large emo!- 
uments. This is the system of the army and navy, and iu 
those departments it works admirably. 

V.—A PATENT COURT SHOULD BE ESTABLISHED. 


The greatest evil that exists to-day in the administra 
tian of the patent system, lies in the Jack of harmony be- 
tween the Patent Office and the courts of the Unite! 
States in which infringement cases are determined. Every 
practitioner before the Patent Office knows how little 1¢- 
gard is paid by the examiner to the decisions of the courts 
upon questions of patent law, and it has long sinee become 
a thing of the past when the courts give any weight t 
the presumption of patentability that would naturally 
arise from 


e fact of the Commissioner of Patents having 
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a patent upon a device. For the accomplishment 


- granted 
- of the best results with our patent system, the interpreta- 


tions and application of the law under which patents are 
granted should be the same as that under which rights 
growing out of patents are determined. So that a right 
granted by the Patent Office would be sustained by the 
court, and the rulings of the courts would be in conformity 
with the spirit of the constitution which has originated 
the whole system. 

Under the existing system the examiners in the Patent 
Office interpret the patert law for themselves, and it has 
been my experience that few of them agree upon many 
points, The practical which have to be passed 
upon by the examiners seldom if ever get before the Cir- 
cuit Courts, but are decided by the Commissioners of Pat- 
ents, who, it is well known, seldom possess any knowl- 
edge of patent law when they enter u the duties of 
the office, and seldom occupy the posi long enough 
to be of any practical service to the office after 
they have learned something of the law by experience. 
The result is that a majonty of ne ae eee eS 
the Commissioners, and which are intended for the guid- 
ance of the examiners, are decided at a time when the par- 


_ ticular Commissioner is almost entirely ignorant of both 


the law and the practice of the office. It is, therefore, only 
to be expected that the examiners should form their own 
notions of the law and pay little regard to either Courts or 
Commissioner, and as the examiners are not lawyers and 
have no knowledge of the patent law, except such as they 
may gain from the conflicting decisions of the ever chang- 
ing Commissioners, and as they have had no judicial 
training, it follows as a matter of course t 
each primary examiner has his own interpretation of 
the law and his own peculiar notions of how it should 
be applied to the practical questions that arise in nis 
daily work. The result is that we have as many dif- 
ferent patent offices as we have divisions and scarcely an 
two of them with the same views of the law, but eac 
having the power and exercising it, of issuing patents ac- 
cording to his own individual notion of what the patent 
should contain and how it should be framed, and these 
patents thus issued are the title papers upon which the in- 
ventors of the country are compelled to base their claim 
when they come into the courts for the p of protect- 
ing their property. Is there any wonder that it is difficult 
to obtain a patent of any value or to sustain and protect 
it after itis procured? It seems, therefore, to be eminent- 
ly desirable that the same tribunal (which shall be 
so framed as to insure its capacity) should have apel- 
Jate jurisdiction from both the Patent Office and 
the Circuit Courts, so that by vesting both jurisdictions in 
one competent court. the rulings of both branches, the 
Patent Office and the Circuit Courts, may be made uni- 
form, and the anomaly removed that now exists, of one 
branch of the government employed in granting patents and 
snother in destroying them. It may besaid that such a court 
exists at this time, but we all know how far removed the 
Supreme Court of the United States is from the Patent 

ce, and how little influence it bas upon its practice, 
beside which the existing evils have grown up under 
the present system, which demonstrates its incapacity tc 
remedy them. 

A strong, well-selected court of expert patent lawyers, 
would have many advantages. It would harmonize the 
Patent Office and the Circuit Courts. It would crystallize 
the practice of the Patent Office, so that it would be pos- 
sible for attorneys to form some conception of what that 
practice was and be able to advise their clients with safety 
with reference to their rights. The inventor could have 
some hope that when he had complied with his part of the 
government contract by disclosing bis secret he would be 
protected in the exclusive right to use it. Such a court 
would lift a great burden from the shoulders of the Su- 
preme Court, as but a small proportion of cases decided by 
it would be appealed to that court, and its rulings being 
binding upon the Circuit Courts, would enormously sim- 
plity the practice in those courts, 

e jurisdiction of such a court should be altogether 
appellate, and should consist in appeals from the Board of 
Examiners in Chief “ee questions of anticipation, patent- 
ability and practice, from the Examiners of Interference, 
upon questions of priority between applicants for patent 
upon the same invention, and of appeals from the Circuit 
Courts of the United States upon all questions relating to 
patents that now go to the Supreme Court. It would be 
proper also to include within the jurisdiction of this court 
all questions now passed upon by the Commissioners of 
Patents, such as trade-marks and labels; copy-rights 
might also be included. With such a court the daties of 
the Commissioner of Patents should be purely executive, 
and the jurisdiction of the Supreme Court of the District of 
Columbia in matters of appeal from the commissioner, 
should be cut off. The Supreme Court of the District 
sbould bear the same relation to this court as the Circuit 
Courts. 

Passing from the question of the reorganization of the 
patent office to specific amendments to the law, the first 
question that presents itself is the question of limitation 
to actions, 

VI,—LIMITATIONS. 


It is pretty well settled by the courts that since the 
adoption of the Revised Statutes of 1874, there has been no 
limitation to the right of an owner of a patent to bring 
suit against an infripger for the recovery of damages for 
such infringement. Prior to that time, the only limitation 
that existed was six years after the expiration of the 

tent, and this seems to be a just rule. Many rules for 

imitation have been suggested, but it seems to me, in 
view of the fact which all of us have experienced, that the 
last few years of a patent are often the only ones during 
which the inventor realizes anything from his invention, 
that tocut him off from the recovery of damages from 
infringers, who may have pirated his invention during a 
pane when he was too poor tostop them, would be unjust 
n the extreme. 
VII, —DAMAGES, 


’ The existing equity rules for the recovery of profits and 
damages for the infringement of a patent are in very sat- 
isfactory shape, but since the decision of the Supreme 
Court in Root vs. The Railroad Co., these rules do not 
apply to actions brought for the recovery of damages 
after the expiration of the patent. Such actions must be 
brought at law, by an action of trespass on the case, and 
the measure of damages under that form of action is 
much less literal than the rule in equity. In an action of 
trespass on the case the measure of damages is the actual 
loss to the plaintiff and not the gain to the defendant; 
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loss to the plaintiff or the gain of the infringer, whichever 
may be the greater, and often the difference is very great. 
eee the owner of a patent should 
have all the benefits that may or can be derived from the 
use of his invention, and this is the theory of the law, and 
in one form of action before the expiration of his patent, is 
allowed to recover these benefits; in the absence of a 
statute of limitations, why, in justice, should he be de- 
prived of this benefit simply by.the expiration of his 
tent? It would seem as if this eyil should be remedied 
legislation. lt might be done by giving a plaintiff a 
standing in equity a bill for an account and dis- 
covery, independent of an injunction; or if the patentee 
were permitted to bring an action of assumpsit for 
recovery of the benefit that the infringer bad derived 
by the use of his invention. this might be almost as well; 
but this would require the interposition of a jury, and in 
complicated patent cases it is difficult to accomplish 
satisfactory results with a jury. It is almost impossible 
to make a jury understand mechanical technicalities or 
for the attorneys to do justice to the case upon oral testi- 


mony. 

We have at this time a case in point which illustrates 
this rule. For seven years the owners of certain patents 
have been in constant litigation seeking to sustain them. 
We have recently succe in getting a decree in their 
favor, and a month before this decree was rendered the 
arn expired. The patents have been extensively in- 
ringed and cover important inventions. Wehave now no 
remedy save to sue at law by an action of trespass 
on the case. As a matter of fact the owners of 
the tents have never established a _ license fee 
for their use, but if they had, as they might have 
done, it would not probably have been more 
than $10 for each machine. Hence, this sum 
in our action at law would have been the limit of 
our possible recovery ; notwithstanding the fact that 
the infringer by the use of each machine has saved to 
himself not less than $500. Why should the rule of law 
in a case hke this be different from that in a case where a 
man without my knowledge or against my will carries off 
my horse and uses him for his own benefit for a certain 
period, after which I recover him? In such a case I bring 
a suit and the jury estimates the benefit that the wrong 


doer derived from the use of my horse and awards me | pa 


this amount as da for his wrongful act. Would it 
be right that this wrong doer should have the power of 
escaping liability by answering when the jury found that 
he had made $100 by the use of my horse, that I could not 
in the same time have made but $10 with it? Would not 
this be putting a premium upon the wrongful act? 

The question is still an open one whether in those States 
where the common law forms of action have been abol- 
ished, an action could be maintained at law for the in- 
fringement of a patent, the substantial result of which 
would be the same as the common law action of assumpsit, 
although the statute prescribes an action of trespass on 
the case as the proper action. 


VIII. — REISSUES. 


Since the decisions of the Supreme Court in Miller vs. 
The Bridgeport Brass Company and the line of cases that 
have confirmed this doctrine, it may be said that a reissue, 
in the sense in which that term was formerly employed, is 
no longer possible. The unfortunate inventor who has 
employed, in his ignorance, an incompetent solicitor to 
procure his patent, or who yields to the unnecessary limi- 
tations of the office, and whose patent issues to him cover- 
ing half of his invention, or possibly contains a disclaimer 
disclaiming the other half, can be said to-day to have no 
remedy for his misfortune ; and if two years have elapsed 
since he procured his patent. or some enterprising manu- 
facturer examines his patent and finding that he has not 
covered the second half of his invention, proceeds to make 
and sell that half, he is forever barred from going back 
and claiming it. Some change in the law shouid surely 
be made to enable an innocent and meritorious inventor to 
secure the full benefit of his invention, if this can be done 
without destroying vested property rights in individuals. 

Under the present law, when a patent is surrendered in 
order to obtain a reissue, all accrued causes of action for 
past infringement upon the original patent go with it, 
and no action can be brought for an infringement com- 
mitted prior to the date of the reissue. There does not 
he ga to be any good reason for the existence of this 
rule. 

At present an application for a reissue must be signed 
and sworn to by the inventor. This rule puts itirto the 
power of a dishonest person to extract money from the 
owner of the patent by refusing to sign the reissue 
papers. The owner of a patent should have the power to 
deal with his property as he «chooses, and as he is consid- 
ered, when he purchased the patent, to have purchased all 
that could have been covered by the inventor's original 
application, if the patent does not do this, he should have 
the power to reissue his patent upon bis own petition. and 
an oath that he is the sole owner, or if there be several, 
that they own the whole title. 


IX.—REPEAL OF PATENTS. 


The statutes of the United States coutain no provision 
which willpermit a patent supposed to have been obtained 
by fraud or mistake, to be set asidé, nor for any action by 
the United States against the owner of such a patent to 
prove the fraud and have the patent declared void. The 
statute should contain such a provision. 

X.— EQUITY PROCEEDINGS FOR SLANDER TO PATENT. 

Neither statute nor precedent in this country authorize 
an equity proceeding for an injunction to restrain the 
continuance of slander against a machine or a patent, by 
one who falsely charges that the machine or the patent is 
an infringement of another patent owned by him, and 
threatens suit for such infringement, but neglects tu bring 
such suit, and who thus continues to disturb the business 
of the party slandered without attempting to execute his 
threats or to vindicate his claim. Such an injury cannot 
adequately be remedied by an action at law for dam- 
ages. What is wanted is an injunction from a court of 
equity to stop the tongue of the slanderer at once and 
forever. 

XI,—LICENSES. 


Licenses should be recorded and subject to the same 
rules as mortgages of land; the heense first recorded 
should take precedence. 

XI.—JOINT OWNERS. 

The mutual rights of joint owners of a patent are in a 

very unsettled state in the present condition of the law, 
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owners are entirely independent of one another,—al- 
though there are some cases to the contrary,—than to 
venturo any statement with reference to what those 
mutual rigits may be. 

It would seem that no good reasen could be advanced 
why joint owners of a patent should not bear the same 
relation to one another as joint owners of any other 
property. If two persons own a house jointly, but in 
definite proportions, and one of those persons rents the 
house and receives the rent for it, the other can, of course. 
receive his share of the rent either from the person or 
from the property. The absence of well-settled rules 
upon this subject makes it very desirable that they should 
be established by statute. 

XIll.—U. 8. PATENTS LIMITED BY FOREIGN PATENT. 


A United States patent should not be limited to expire 
with the shortest lived foreign patent upon the same 
invention, for the simple reason that the American in- 
ventor who gives his invention as a free gift to the 
foreigner, gets a patent here for 17 years. while he who 
seeks to protect himself abroad may limit his United 
States patent by several years. 

XIV.— ASSIGNMENTS, 


Assignments of patents should stand upon the same 
footing as conveyances of land; the assignment first re- 
corded should take precedence, 


XV.—EXPENSE OF LITIGATION. 


Expense of the trial of patent cases might be lessened 
if the court was authorized, in impaneling a jury as 
provided by the act of 1875, to impanel a jury of five 
persons expert in the subject matter of the case, pay them 
asuitably per ciem, let them hear the testimony, and 
advise the court. Cochrane vs. Deener, 4 Otto, 784. 


XVI.—INTERNATION4L CONVENTION. 


The United States by its adherence to the International 
Convention pledged itself to adopt legislation as soon 
as possible to harmonize the existing law of this country 
with the international law. The practical result that 
Americans need in relation to foreign patents is a period 
of say six months after they have secured un allowance of 
their United States patent to make their applications 
abroad without affecting the term of their United States 
tent. 

I have thus rapidly touched upon the points in our pat- 
ent law that need revision, without attempting to formu- 
late specific additions to the statutes. This, I think, can only 
be done effectually by a commission of expert lawyers, 
such as is contemplated by the bill that we propose to in- 
troduce into Congress. In order to secure the pose of 
that bill, we will need the aid of every man who is inter- 
ested in this subject exerted to the fullest extent, we 
would most earnestly urge the importance of this effort in 
its possible effects upon the country, and solicit your assist- 
ance in making it successful. 

Ssceeaeciaeeacersdilediinitininadiiesintieericarteieaine 
Long Runs With Storage ( ars. 





To the Editor of The Electrical World: 

Sir: Mr. Wharton's reply to my previous communica- 
tion shows a disposition to scold at my boldness in presum- 
ing to make a fair exchange of the forty miles of the 
Julien car for the forty-five miles of his car. Mr. Wharton 
also bas the evident impression that his ‘‘ laboratory” 
track represents all that is crucial and severe, and that if a 
car passes that ‘“‘examination,” it will be like a young 
graduate, prepared to tackle anything that comes along. 
Iam, of course, ready to admit frankly that his piece of 
track is not a mere ‘* walk-over,” but I do feel that he has 
yet something to learn of what some street cars have to 
crawl over in actual practice, until he has seen, or learned 
of, the track on which the tests cited by me were made, 

It was my intention to have said something about the 
track in my previous communication, but I presume that 
I overlooked its imporvance on account of being too much 
accustomed to it. I fear that in doing so 1 have left Mr. 
Wharton and the readers of your interes‘ing paper under 
the impression that I experimented on a fine straight, 
smooth, in fact an ideal, track, and I will consequently 
encroach upon your space with a few details. 

A little over five miles were run on the Fourth and 
Madison avenue track, extending from the stables at 
Thirty-second street to Eighty-fifth street. The run 
through the tunnel is the nearest to Jevel ground, being 
under 1 per cent. From Forty-fourth street to Eighty- 
fifth street the track is a succession of long grades, vary- 
ing from 34 to 44 per cent. In these five miles the car 
described fourteen curves, four of them on grades and 
only two of them with a radius of over 30 feet. But | 
these two and a half miles of road were simply fine ccm- 
pared with the two and a half miles of the suburban ex- 
tension from Eighty-fifth street to and over the Harlem 
River, on which the remaining thirty-five miles were run. 
This part of the road begins with a grade of about 54 per 
cent., which is over one block long. At about Eighty- 
seventh street begins a slope that would perhaps delight 
the heart of the *‘ tobogganer,” but which makes the par- 
tisan of electrical traction tremble. When he glances over 
the tops of the high buildings at 110th street and beyond, 
and realizes that the car has to crawl up again, he is apt 
to feel nervous. After I had made the trip a couple of 
times, I recollected Virgil's line — 

Facilis descensus Averni, sed revocare gradus— 
and I concluded that surely this must be the very Avernus 
of place he bad in mind. The grade varies from 4 to 4} per 
cent., and is not far from three-quarters of a mile in 
length. But this grade pales into insignificance before 
the track. The street is not graded from this point to the 
other end of the track, and it is a sight to behold. The 
track is laid as best as it can be, with the rails mounted on 
timbers. The horses ‘* plod their weary way” between 
the timbers, and occasionally dig upa trench on the grades 
and around curves. The railroad company would be 


while in equity, the rule allows the recovery of either the and it would, I think, be much safer to say that joint | doubtless very glad to build a good road, but it naturally 
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does not care to pave the whole street besides, to say noth- 
ing of removing obstructions, As itis, the track, which 
is single, with one or two ‘“‘ pass-byes,” is laid sometimes 
on one side of the street, somatimes on the other, and oc- 
casionally in the middle. The track makes sundry turns 
and détours to avoid obstructions or to graciously leave the 
right of way to some builder who has the street converted 
» into a brick-yard. Nor are these oscillations from one 
side to the o*her made by easy curves. It generally seems 
to the passenger as if the car were trying to turn in its 
own length. There may be a few of these S-curves where 
the radius comes up to 30 feet, but lam certain that the 
majority are under 25 feet. At some points, such as at 
Harlem bridge, the track makes an angle and not a bend, 
so sharply does it begin turning. This road has no less 
than eight S-curves and three single curves, not counting 
one or two single curves of over 100 feet radius. The en- 
tire road is a succession of long grades of between 2 and 3 
per cent., from 110th street to Harlem River. It is seen 
that in these 35 miles the car described over 100 double or 
S-curves and over forty single curves, 

I have only one more item to speak of—the mud. With 
heavy trucks carting away stone from the quarries along 
the line, or transporting building materials on a road not 
graded, the condition of affairs can be imagined. On the 
grades this mud makes the track slippery. On the com- 
paratively level portions, where Mr. Wharton thinks we 
derived so much advantage, the mud is in many places 
even with the top of the rails. There are even places 
where the rails are submerged, in some cases with mud, 
in others with water, and there is danger of running off 
the track, particularly on curves, where the grooved rails 
are usually completely filled up. 

The above will suffice to show, I hope, what became of 
the five miles! If Mr. Wharton will reconstruct his track 
in accordance with the specifications of this one, not omit- 
ting the mud, it is probable that his car will also lose a 
few miles. I wasinformed by an officialof the roada 
few days ago that the track is now in much better condi- 
tion than it was then. But I am under the impression 
that even in its present improved state, it only needs to be 
seen to be fully appreciated, and that those who take oc- 
casion to inspect it will find cause to at least respect, if 
not admire, the 40-mile record made by the Julien car. 

C. O. MatLLoux, : 
Consulting Electrician to the Julien Electric Company. 
Boston, Dee, 13, 1887. 
——  _-- 9+ eB ore 
On the Analogies of Influence Machines and 
Dynamos.* 





The author, after remarking that it was impossible for 
the striking analogies between influence machines and 
dynames to escape the notice of any one who had worked 
much with the two classes of machines, expressed a hope 
that Ly means of these analogies the present confused 
nomenclature of influence machines might be reduced to 
something like order, and then proceeded to pcint out the 
analogies, which are almost all worthy of note, though 
want of space compels us to confine our attention to some 
of the more obvious ones. 

Every influence machine except the ‘‘ Wimsburst” con- 
sists of a fixed and a moving part corresponding to the 
tield magnets and the armature of adynamo. The fixed 
plate of the former carries two inductors corresponding 
to the two poles of the field magnets, and the author pro- 
poses to call these inductors “ field plates,” while the 
rotating portion he would call the ‘‘armature.” In the 
case of the Holtz machine this term has already been 
used, but in the opinion of the author wrongfully, tor the 
paper sectors on the fixed plate. As Professor G. C. 
Foster subsequently pointed out, this was in accordance 
with historical analogy, as the term armature originally 
denoted the iron pole pieces attached to a natural magnet 
or loadstone. In the Wimshurst machine both plates 
rotate, and each acts asa field plate to the other as 
armature, so that the analogy still holds, and it was 
pointed out that it was on account of the great weight of 
the field magnets of a dynamo that the armature was 
always selected as the moving portion, together with the 
mechanical difficulties which would arise with regard to 
the arrangement of the collecting brushes if the field 
magnets were made to revolve. It has, however, actually 
been proposed to obtain a greater relative velocity be- 
tween the field magnets and the armature by causing 
both to rotate in opposite directions; but it is difficult 
to see any advantage in such an arrangement which would 
compensate for the mechanical difficulties to which it 
would give rise. In ordinary dynamos the armature is 
wound in sections, and the E. M. F, obtainable at a given 
speed increases with theirnumber. The author considered 
that the analogy here partially failed ; a large number of 
sectors in an influence machme would give alow E. M. F., 
as there would be less insulation between them. Professor 
Ayrton subsequently pointed out that the want of insulation 
was merely a defect of construction, and could be remedied 
by increasing the size of the plate, and thereby allowinga 
greater distunce bet ween the sectors; and he maintained,in 
opposition to the author, that if sufficient insulation were 
insured the E. M. F. obtainable at a given speed would be 
directly proportional to the number of sectors. The author 
also compared the different kinds of influence machines 
with series, shunt and compound dynamos, respectively, 
and pointed out how they might be classified by the an- 
alogies between their armatures and the various classes of 
dyuamo armatures. The two classes of machines resem- 
ble each other in their power of self excitation from the 
residual magnetism of the field magnets and the residual 
electrification of the field plates respectively ; and while 
bad iron is better for the former, as it retains more mag- 
netism, an influence machine will excite its If better if 
paper is interposed between the metal field plates and 
the glass, probably because of the residual charge retained 
by the paper. Professor Ricker during the dis- 








* Abstract of a paper read by Prof. 8. P. Thompson, before the Phy- 
sical Society of London, Nov. 26, 
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cussion stated that the large Wimshurst machine 
in the Science Museum had recently been found to retain 
its power of self excitation after having remained unused, 
and kept without any special precautions, for over a year. 
One of the most interesting of the analogies pointed out 
by the author was the displacement in the direction of 
rotation of the electrostatic field of an influence machine, 
corresponding to the similar displacement of a magnetic 
field ina dynamo. An important practical detail pointed 
out by the author was that in constructing an influence 
machine the field plates should be separated trom the 
armatures by two sheets of glass or other insulator, as 
otherwise the power of self excitation would be diminished 
by one of them being discharged upon, and he suggested 
that Clarke’s gas lighter would probably be considerably 
improved if.it were possible to place the tinfoil field plates 
outside the ebonite case, instead of inside. 


ENGLISH NOTES. 


Lonpbon, Dec. 6, 1887, 

There is reason to believe that we are upon the eve of a very 
considerable extension of electric light enterprise in this country. 
The financial success of the Ferranti transformer installation in 
the West End has already given rise to a whole crowd of half- 
fledged schemes, and every one is eager to stand in for the com- 
ing boom. For the present, however, there is a good deal of un- 
certainty about the actual extent of existing patent rights, and 
responsible persons are reluctant to commit themselves to a 
definite course until the result of the action now pending between 
Gaulard-Gibbs and Ferranti (the Sir Coutts-Lindsay Electric 
Lighting Company) shall have been decided. In the first of these 
actions Ferranti presents a petition for the annulment of the Gau- 
lard-Gibbs patent on the ground of a flaw in the specification, and 
also on the ground tbat the subject matter is not suited to the 
grant of patent rights. A suit of later date has been entered by 
Messrs, Geulard & Gibbs, in which they seek damages against 
Ferranti for infringement. The first case came before the courts 
afew days ago on a technical point, Messrs. Gaulard & Gibbs 
seeking to amend their pleadings. This was only granted on con- 
dition that they paid the whole of the costs incurred up to date. 
Unfortunately the issue of this trial will scarcely prove conclu- 
sive, inasmuch as the United Electrical Engineering Company 
hold a patent of earlier date by Jablochkoff, which may possibly 
be considered to confer the exclusive right to the system. 

Meanwhile several important firms are making quiet prepara- 
tions to enter the field at the earliest opportucity, and whea the 
prcper time arrives it will be founa that in both alternating cur- 
rent dynamos avd in the transformers there are devices of a 
very pretty character which have yet to be disclosed. 

Apart from the technical merits of the inducticn methods, there 
are two very practical reasons why the system stands so great a 
chance in London. First, because, owing to the possibility of em- 
ploying overhead wires, the installations do not come under the 
shade of that deadly upas tree—the Electric Lighting Act, 1883. 
Secondly, because of the very large number of isolated installa- 
tions already in existence, the owners of which would be in very 
many cases only too glad to get the chance of taking current 
from a central lighting staiion and dispensing with their own 
machinervr. 

The secondary battery people do not, however, intend to allow 
these new opponents to have everything their own way. A pam- 
phlet has just been issued by the Electrical Power Storage Com- 
pany, in which after a vigorous attack upon transfoimer systems, 
they announce a furthcoming imstallation of four to five thousand 
lamps on the system which is known in this country as the ‘* BTK,”’ 
from the initial letters of the engineers who first attempted to carry 
out the method at Colchester in the year 1883. Distribution 1s ef- 
fected from sub-stations in which secondary batteries are charged 
in series and discharged in parallel. Two sets of batteries are pro- 
vided, one set always beiug on the discharging mains and the other 
either in the charging circuit or awaiting discharge. The whole of 
the connections are made by automatic switches which are gov- 
erned by a ‘‘master-cell.” This cell is provided with a hood by which 
the evolved gas is collected and, passing into a small reservoir, 
actuates a water gauge which, by means of a float, closes the cir- 
cuit of an electro-magnet, which fisally reverses the connection 
when the charging is complete. There are other devices of a 
somewhat elaborate character which are intended to insure the 
safe working of the system; but on the whole, although admit- 
tedly somewhat complex, the arrangements appear to have been 
carried out ina thoroughly practical and workmanlike manner, 
and—always provided the masier cell does its duty—there seems 
to be little to fear as regards the efficiency of this portion of the 
system. It is, of course, impossible for secondary batteries to 
compete with transformers in the matter of first cost, and it re- 
mains to be seen whether the additional safeguard of a storage 
system is a sufficient set-off for the extra cost. 

A writer in Industries last week, who must have been at the 
time of writing unaware of the approach of this scheme, esti- 
mates the initial cost of distiibution by secondary batteries com- 
pared with alternate current transformers, as standing in the 

| ratio of 60 : 32; rotary transformers he puts down at 52 on the 

same scale. 

| A great deal of interest has been aroused by the paper read 
before the Society of Telegraph Engineers and Electricians by 
Professors Ayrtou and Perry on their new voltmeter. You will 
already have learned that the new instrument is an adaptation 
and improvement upon the ‘‘Cardew.” The complete paper, 
which will be of a very elaborate character, has not yet been 
publisbed, but over two years havealready been expended in in- 
vestigation and experimenting upon tbe instruments, so that it 
may be expected that they will be placed upon the market almost 
simultareously with the publication of the paper. The great ad- 
vantage which these instruments possess over the original ‘* Car- 
dew” consists in their extreme accuracy at both ends of the scale; 
an instrument capable of reading up to 200 volts may yet be 
used with perfect certainty for the measurement of 2,3 or 4 
volts, while instruments specially calibrated up to 50 volts, will 
read with ease and certainty to 025 volt. The want of a reli- 

able voltmeter for smajl measurements has long been felt, and 
if this were the only advantage of the new instrument it would 
be a very practical one. But unlike the ‘* Cardew,” the instru- 
nient is of a readily portable character, being contained in a cir- 
cular box about 4 to 6 inches in diameter, 
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Dr. Fleming’s ammeters and voltmeters which he bas worked 
out in conjunction with Mr. Gimingham and which were de- 
scribed and exhibited at the same meeting, are instruments of an 
altogether different character. Their design is, in fact, merely a 
refinement of the weil-known ‘‘Siemens” dynamometer, and they 
are read in the same way by turning a torsion spring 
with a milled head and a pointer. ‘Lhe instrument is likely to be 
of considerable value under certain conditions, but. cannot be said 
to have any great importance in practical engineering work. 

The proposed association of electrical engineers in this country 
seems now in a very fair way to be carried to a successful issue, 
the feeling of the overwhelming majority of practical men is un- 
mistakably in favor of the movement. It is perhapsa pity that 
the technical press has not shown a greater unanimity of feeling 
upon the subject, for although the journal which has taken the 
most prominent part in the matter has received consistent sup- 
port from one other technical journal, the remainder of the press 
bas been either undecided or lukewarm in the matter. This is the 
more to be regretted because, as a matter of fact, every effort 
was made by the journal upon whose shoulders the work has 
devolved to secure the co-operation of the entire technical press. 
The next step will probably be the calling of a public meeting, 
and the question will then, no doubt, be fully discussed and some 
definite line of action decided upon. : 5 

Some interest has been excited by the acceptance of the chal- 
lenge of the owners of the Holmes-Burke primary battery, who 
have offered to stake £25 upon the result of a public competition 
of their own battery with others. This challenge has been 
promptly taken up, and it appears probable that the competition 
will shortly come to pass. 


NEW YORK NOTES. 


OrrFice oF THE ELEcTRICAL WORLD, | 
New York, Dec. 19, 1887. { 


Everybody is watching with great interest tte advance of elec- 
tric locomotion, and nowhere is curiosity on the subject keener 
than in New York. The following remarks from the New York 
Times are pithy and pertinent: “* Electricity on thestreet-car lines 
of this city is bouad tocome. The change is only a question of 
time. Such 1s the popular and growing sentiment, and the rail- 
road company officials, especially those of the Fourth aveuue or- 
ganization, manifest a disposition to make the revolution of prog- 
ress demanded. One of the gentlemen connected with that cor. 
poration said last evening that an electric system would 
be adopted just as soon as its merits and practicabil- 
ity had been satisfactorily demonstrated. “IT mean by 
that not a wind and paper test; but a genuine, sys- 
tematic trial on our plant. For some time we have been experi- 
menting, off and on, with the Julien invention, charging the stor- 
age batteries with one general utility engine, and running the car 
over the tracks. This may all be very well, for outsiders, and 
from a picturesque point of view, as marking an era in the march 
of science and progress ; but as an experiment it won't do for us. 
I must say that we are very favorably impressed by the exhibi- 
tions ; in fact, so strong is our opinion that horse power must go 
that we have determined to hasten its retirement. Perhaps with - 
in 30 days we shall have completed necessary arrangements for 
making a test of the new motor, according to our ideas of ascer- 
taining its cost and merits as compared with the ex- 
isting service. It is represented to us, I kuow, on the basis of 
foreign statistics, that electricity is cheaper than horse power for 
our use, and we propose to find out if that is true by setting up a 
boiler and engine, and operating a specimen plant distinct from, 
but in comparison with, our present system. It is a point of great 
importance, and we are not only curious but anxious to bave it 
settled. The experimenting will be continued this winter, and if 
the results are what we hope, the company will be in a position 
to act intelligently. The Julien system, so far as we have discov- 
ered, answers the purpose, but we must test it longer. It is the 
only invention of the kind we have considered, and we shall take 
up no other system until through with the one in hand. I think 
in the spring the public will know definitely about the present 
imperfect improvement.” This statement about the Fourth 
avenue road lam ina position to confirm, for the management 
bave made up their mind to set a notable example here, and their 
action is of the utmost importance as marking a definite point of 
departure. 

1 regret to note the destruction by fire of the lamp factory on 
Park avenue, Brooklyn, of the Consolidated Electric Light Com- 
pany. The disaster is said to have been caused by the explosion of a 
barrel of chemicals on the third floor. The fire occurred at 3 
P. M. on the 13th inst, and the building was emptied of employés 
in double quick time. No lives were lost, and the engineer showed 
great pluck in going through the dense smoke to his boilers to let 
off steam, in order to prevent an explosion there. The Joss on 
stock and machinery has been put at $25,000, and on the build- 
ing at $10,000. Fortunately the new factory of the company, on 
Twenty-third street, this city, will soon be ready, so that no 
great delay or bardship will be experienced. 

Hazazer & Stanley, of Frankfort street, intend to increase 
their facilities for wiring for electric light, in addition to their 
other work, and have secured experts in this class of work for 
their regular staff. The business of the firm is being built up on 
the best of bases—that of hard work done intelligently and 
thoroughly. 

Mr. J, E. Cochran, of Chester, Pa., informed me last week that 
the Pennsylvania Chemical Electric Light Company of that place 
had several plants of good size in use, employing the Gibson 
storage battery. One of these of 22 cells is charged from a Kimball 
& Davis dynamo run by a Tuerk water motor. The plant in the 
offices ot the company on Market square is run by a Jackson 
** Hecla” dynamo driven by a Shipman oil engine of 5 h. p. 

The following was in the N. Y. World recently : ‘* A new sys- 
tem cf lighting the Fifth avenue stages with electricity was tried 
last evening, the inventor of the system being a young lady of 
this city, Miss Ella Neilson Gaiilard. The stage selected for the 
experiment, though a new one, was of the old pattern, the absence 
of the rear door of the new English stage being an obstacle to 
lighting the imported stages by the new system. In the stage last 
evening was placed atattery weighing 132 pounds which sup 
plied the electricity for two lights of a power of six candles each, 








; The battery in each stage will run for 30 hours, the lights burn- 
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ing five hours each night. Tho stage-sshen. epgneetedia.very 
brilliant sight. It is the intention of President Ely Goddard to 


place a battery in each stage should the experiment prove suc- 
cessful.” 


Chas. A. Schieren & Co. report sales of leather link belting as 


follows : Edison Electric Illuminating Company, Brockton, Mass. ; 


Burlington Gas Light Company, Burlington, Vt. ; Wilmington 
City Electric Company, Wilmington, Del. ; Pawtucket Electiic 


Light Company, Pawtucket, R. L ; Wachusett Electric Light 
. Company, Fitchburg, Mass. ; Sayles & Jenks, Warren, Mass. ; 


Lawrence Electric Light Company, Lawrence, Mass... 
The Sprague Electric Railway and Motor Company report an 


active demand for their motors from all parts of the country. One 


Sprague motor has been running for six months, day and night, 


without a stop, at Pittsburgh, furnishing power for the Telephone 
Exchange and taking current from the Allegheny Electric Light 
Company. The Sprague Company have also received orders for 


two motors of 40 b.p. each for, the new Cuurt House at Pitts- 


burgh, where they will ke employed to drive ventilating ma- 
chinery. They have now about 80 motors running in New York 
City alone, from 44 b.p. up to 15h.p., and there seems to be 


quite a rivaliy between the Sprague cffices in New York and 


Boston as to which shal] have the Jargest number of motors in- 
stalled. Tbe company bas just closed an important contract for 


power transmission for a Colorado mine. 


The telephone investigation here was brought to a close last 


week. Some more experts were examined, including Mr, W. H. 
Eckert, Mr. J. A. Seely, Mr. W. A. Hovey, Mr. E. J. Hall, Jr., 


and others, all of whem elucidated many valuable points for the 
benefit of their auditors. It was reported at the last session that 


the New York Beard of Trade and Transportation had issued 


500 circulars to telephone subscribers in tbis city, inquiring as 


to the nature of the service given. It bad received 248 replies, 
of which 31 described the service as good, 17 as fair, 66 as bad, 
77 made no complaint, and 57 regarded the charges as extor- 
tionate. Several leading merchants and manufacturers also ap- 


peared before the comnmit‘ee to tell what they thought of the tele- 
From this city the committee went to 
Rochester and took a little evidence as to the telephone troubles 


phone in New York. 


there. 


The Empire City Electric Company, of this city, was organized 
in October, 1886, to do a retail business, with headquarters at 
779 Broadway. its business increased to such proportions as to 
necessitate the occupancy of additional premises at 15 Dey. street 
last August, and the establishment of manufacturing and whole- 
sale departments. Their catalogue, issued recently, is a most 
creditable production, covering the whole field, and is well worth 
‘lhe retail store at 779 Broadway 
has a fine line of electrical novelties for the Cbristmas holidays, 


study and preservation. 


and attracts crowds to its windows and counters. 


Ex-Congressman Charles L. Mitchell, of New Haven, has 
nearly completed arrangements to organize a new company and 
take up the business of the suspended firm of Mitchell, Vance 
& Co., the manufacturers of gas fixtures and brasswork, who are 


now in the bands ot Receiver Gilroy. He proposes a cash capital 
of at least $125,060, and to settle with creditors with cash and 


notes secured by mortgage. 


The tendency of the copper market is still upward, but it would 


seem that the advance in the price of wire is not made with equal 
steps, though there is a good deal of list revising. It may be said 


that for the present the prices of to-day are not those of to- 


morrow. 

A very inte resting sight is that to be seen at 178 Broadway, in 
the show windows of H.C. Squires, dealer in supplies for field, 
forest and stream sports. The aquatic portion of the exhibit in- 
cludes a handsome Rushton boat fitted up with that sturdy, com- 
pact motor, the ‘C. & C.” The motor drives a small screw 
propeller, and takes current froma couple of Roberts-Brevoort 
batteries. These batteries and the same motor als» run a large 
bicycle. 
lieve we shal] see a good deal of work done in this line next year. 


Speaking of the battery, Mr. Squires told me, on inquiry, that he 


expected to get about one day’s work out of it, and be bad already 
taken four. He regarded the equipment asa marked success, and 
is ready to fill any quantity of orders for it. Such a rig, running 
a boat cheaply, as it does, and dispensing with all labor or hire of 
boatmen, is bound to meet with a big demand. No’space is occu- 
pied; no noise is made; there is no danger of a ‘ blow-up,” and 
the attention required is infinitesimal. Besides, after using the 
batteries and motor during the Summer vacation, you can unship 
them and take them home to run a sewing machine, a lathe or a 
jig-saw. Great is electricity, even in its minor applications ! 
W. T. H. 





CHESTER, Pa., Dec, 19, 1887. 

The business of the Chester Foundry and Machine Company is 
under the care of Lewis Miller, general manager, and Theo. W. 
Stone, secretary and superintendent, both of whom are experts 
in this live of industry, Electrical castings and construction are 
also their specialties. They are now building the Brotherhood 
three-cylinder engine, with many improvements over the English 
make, There are ball joints in each one of the three piston rods, 
the exhaust passing through the back of ‘the ball in the joint into 
the central exbaust chest of the engine. Each cylinder takes 
steam at the outer end. The governor of this engine is a novel- 
ty, consisting of two bronze balanced weights carrying a steel 
rod with a key at the end to fit a slot in the end of the crank- 
shaft. A spring resting against the end of the above rod permits 
the weights to open and close the three ports of the 
cylinders, allowmg enough steam to vary the speed 
of the engines, which are made to run any number of revolutions 
up to 8,000 per minute. The company have every facility to 
handle their products, in foundry and machine room, They have 
a 60 foot crane running the width of the central portion of the 
foundry, and one is being fittedin the macbine room with 50 feet 
shop room on either side of the crane, which is made of boiler iron 
and is suspended £0 feet above the floor. The cranes will run the 
whole length of each room, 300 feet, and raise, lower and carry 
to both sides all at one time. In a room at one end of the foundry 
isa 20 bh. p. Brotherhood engine, running a 16-light Ball dy- 
namo for lighting the shops. The company are to put in Gibsou stor- 
age batteries to supply incandescent light to the offices, which are 
all fitted for it, The dynumo isa 10 ampére machine, Schaeffer 
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The boat exhibit is certainly very significant, and I be- 
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The appliance consists cbiefly of a series of carbon loops of differ- 
ent resistances within one vacuum globe, and the current is 
changed through these by the manipulation of a key which is 
turned in a manner similar to that on a gas lamp. The new Jamp 
will be on exhibition in this city within a few days. 

The Edison Electric Light Company, of this city, bave called 
for the fourth assessment of 10 per cent. on the capital stock of 
the company, and the stockholders are invited to visit the com- 
pany’s office and inspect the plans for the proposed central light- 
ing station with a capacity of 25,000 lights, and a total horse- 
power of 3,600. 

President Lawrence promised last Thursday, at a meeting of 
City Councils Finance Committee, to ventilate the cost of city 
lighting. A deficiency in the appropriation for electric lighting 
was under consideration, and Mr. Lawrence drew from Chief 
Walker the statement that the present contracts for the lighting 
would expire Jap. 1, and that the average price per lamp per 
night paid by the city is 55 cents. This was enough for the Presi- 
dent of Common Council, and he remarked impressively : 

‘* Then I desire to inform this committee and the citizens of Phila- 
delphia that the city of York, Pa., pays for electric light 16 ; 
cents per lamp per night, and the city of Columbia pays 18 cents 
and the city of Lancaster 22 cents. I also desire to state that a 
Philadelphia company which is charging us 55 cents per night 
has offered to furnish the light for York for $7 per month per 
lamp. I do not propose to give one dollar more for lighting the 
streets of Philadelphia than is paid by these little inland towns. 
When this appropriation comes up in Councils I will ventilate the 
subject.” 

Nearly all the companies which supply lamps for city lighting 
are in the Electric Trust. When this combination was formed 
last winter it was reported that it intended to put up prices on 
the city. This was not done at the time owing to a strong protest, 
but its officials said that they would probably advance the prices 
for 1888. If this is attempted some developments may be ex- 
pected. 

The Bell Telephone Company has for a long time had au ordi- 
nance pending before Councils, and has been desirous of pushing 
it through that it might open streets and put its wires un- 
der ground. This ordinance has been bung up through the 
efforts of the Penn Electric Company, which has a big following 
in Councils. It has been said that the Penn Company 1s anxious 
that the telephone company should use its (the Penn Company's) 
conduits for its wires, as this would insure a handsome revenue. 
The telephone company has replied that difficulties of electrical 
induction would make it almost impossible to use electric lights 
and telephone wires in the same or adjoining conduits, and the 
matter hangs fire. Conferences have been held between the 
representatives of the two companies for several days past, and 
this astounding statement was made by a member of City Coun- 
cils after the last meeting: ‘‘ The Penn Company will not permit 
the Bell ordinance to pass Common Council. An effort has been 
made to convince the Penn people that the Bell and Western 
Union companies cannot use the Penn conduit. If it should not 
prove successful there will be war and some fun.” 

President Lawrence's comparison of the cost of electric lights 
furnished in this city with that paid by York, Lancaster, Colum- 
bia and other inland towns of the State is regarded as the first 


and Budenberg tachometers are used for indicating the speed of 
the dynamo at any time; it is kept at 1,200 revolutions. A 75 
h. p. Brotherhood engine runs the foundry, and the same pro- 
vision is made for the machineroom. The New York office of the 
engine is in charge of Mr. Alfred Brotherhood, 111 Liberty 
street, New York. . 


NEW ENGLAND NOTES. 


Branca OFFIce or THE ELECTRICAL WORLD, } 
Boston, Dec. 19, 1887. } 


Mr. J. Frank Morrison, of Baltimore, President of the National 
Electric Light Association, was in Boston during the past week 
making arrangements for a suite of offices for the New England 
branch of the Baxter Motor Company. It is probable that quar- 
ters will be secured in the John Hancock Building, No. 178 
Devonshire street. 

Among other recent arrivals in Boston of well-known electrical 
people were Mr. Theo. N. Vail, Mr. George F. Porter, of the 
Faraday Carbon Company, Pittsuurgh, Pa., and Mr. J. W. 
Marsh, of the Standard Underground Cable Company, Pitts- 
burgh, Pa. 

The New England branch of the Sawyer-Man Electric Com- 
pany bas installed recently the following incandescent isolated 
plants, viz.: 250 lights in the large establishment of Messrs. C. I. 
Hood & Company, Lowell, Mass., the well-known sarsaparilla 
manufacturers, and 75 lights at the Harvard Mills, Watertown, 
Mass., the property of the Union Carpet Lining Company. 

The Holyoke, Mass., Water-Power Company, which holds from 
the Massachusetts Legislature authority to furnish gas, Las peti- 
tioned the Board of Gas Commissioners for permission to supply 
electric lights. 

The Claremont, N. H., Electric Light Company, which organ- 
ised recently, has elected its officers as follows: President, Ira 
Colby; treasurer, Chas. H. Clark; secretary, John L. Farwell, 
Jr. The stock of the company is said to be chiefly held by citi- 
zens of the town named. 

It is authentically reported that the New London, Conn., Elec- 
tric Light Company has decided to equip its station at once with 
Thomson- Houston arc-light dynamos and the Westinghouse Com- 
pany’s alternating machines. The lighting capacity of the former 
will be 100 arcs and of the latter 1,300 incandescents. 

The Woodward Underground Telephone and Telegraph Com- 
pany, of Lynn, Mass., has its force busy putting down wires in 
the city. Its system, so far as constructed, will soon be tested. 

A meeting of the Society of Arts will be held at Room 15, 
Rogers Building, on Thursday evening, Dec. 22, at 8 P. mw. 
William Stanley, Jr., electrician of the Westinghouse Electric 
Light Company, of Pittsburgh, will read a paper on ‘* Recent 
Improvements in Systems of Electrical Distribution.” The paper 
will be illustrated practically. 

The Boston Electric Club held its first annual dinner at its 
club rooms, No. 66 Boylston street, on Saturday evening, Dec. 17. 
The number of men:bers who attended the dinner was fifty-eight. 
The president elect for 1888—Mr. P, H. Alexander—acted as 
toast master. The occasion was a very enjoyable one. 

At the closing of the Boston Stock Exchange on Saturday, Dec. 
17, telephone stocks were as folluws : 
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city. 

* They have a monopoly now, and we will certainly have to 
pay as much next year as this, if not more,” said Chief Walker. 
“So far as these inland towns are concerned, the companies 
make concessions for public lighting in lieu of securing an ex- 
clusive privilege in the territory. They are thus enabled to mo- 
nopolize the private patronage of the town, and, of course, are 
willing to give the city something in return. Another point is 
that the lamps are all lighted under what is known as the Moon 
Schedule. That is, they do not light the lamps while the moon is 
up, and extinguish them at sunrise. The cheapness of the plant 
in these small towns is another thing that must be considered.” 

Mr. Walker believed that, after all, ths most economical thing 
the city could do would be to build its own plant and furnish the 
public lighting in that way. People who think that the city is 
approaching perfection in the matter of electric lighting will not 
find much consolation in the knowledge that there are about 527 
lamps to light the large area of Philadelphia, when there ought to 
be between 5,000 and 6,000 lamps. The city of New Orleans has 
just made a contract for 3,000 lamps, while all the other large 
cities of the country either have gone into the manufacture of the 
illuminant or are about to do so. E. 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, t 
Cuicaao, Dec. 19, 1887. | 


The activity in all branches of the electrical business through- 
out the West is simply remarkable. During the past two or three 
months the various electric light, motor and general electrical 
companies have had their facilities taxed to the utmost to keep up 
with their orders. Not only have contracts been made of late for 
an unusual number of new plants, but especially in the case of 
electric light companies, the orders for additions to the former 
plants bave been quite numerous. 

Mr. Barton tells me that during the month of November the 
amount of business done by the Western office of the Thomson- 
Houston Company, of which he is manager, figured up $128,000 
net. This is almost incredible, except to those who are acquainted 
with the rapid strides of electrical progress in the present day 
and generation. 

The Western Electric is also doing considerable in the electric 
light line, and will probably do more as soon as ths new addition 
to its factory, mentioned in last week’s notes, shall be completed 
in the spring. 

The Van Depoele Company is kept busy installing new street 
railway plants. At the present time President Stiles is in the 
East looking after some orders in that section. Mr. Van Depoele 
was also with Mr, Stiles for some little time engaged in the same 
business. 

The Munson Belting Company have got fairly settled in their 
new quarters on South Canal street, This firm has been paying 


The Bell telephone stock sold as low as 198 on Wednesday, 
Dec. 14. The Boston Herald of the following date thus accounts 
for this sudden decline : 

** Bell telephone was sold down to 198, apparently on Draw- 
baugh influence. ‘The selling was peculiar,a few shares being 
bought at a price and immediately offered at a lower price, show- 
ing an effort to break the price without losing much stock. At 
the same time dispatches came from New York quoting Draw- 
baugh at an advance. The latest and highest quotation for the 
latter was 70 bid. Nobody hereabouts will be apt to sell Bell and 
buy Drawbaugh until somebody knows, what nobody can know 
in advance, whether the United States Supreme Court will decide 
this way or that, AlJ rumors upon this subject are idie gossip. 
Bell recovered to 202 in late dealings, and dropped to the lowest 
price on the final sale. It is possible that the legislative inquiry 
into telephone charges in New York hurts the stock of the Bell 
Company, which company, however, would only suffer froma 
possible decrease in dividends from New York sub-companies, 
sbould interference with charges have that result upon said divi- 
dends. Such loss would amount to but little.” Ww.tLsB. 


PHILADELPHIA NOTES. 


BRANCH OFFice Or THE ELectricat Wor.p, 
PHILADELPHIA, Pa., Dec. 19, 1887. 


A charter was granted by the State Department this week to 
the Conshohocken Electric Light and Power Company, with a 
capital of $20,000. Conshohocken is one of the suburbs of Phila- 
delpbia. 

The merchants of Sharon, Pa., have organized an electric light 
company with $20,000 capital stock, and have completed all the 
preliminary arrangements, so that work may be begun at once 
upon the construction of the plant. 

Several times during the past week rumors have been afloat 
that the Western Union Telegraph Company had absorbed the 
Philadelphia, Reading & Pottsville system, but inquiry fails to 
confirm the story, and it is stated by officials of the Reaaing 
lines that they have no intention of selling out, as their lines are 
too valuable and profitable. The two companies work under a 
mutually satisfactory arrangement for the interchange of busi- 
ness, but it is said that the Western Union would much prefer 
owning or controlling the lines, as the business is now divided by 
reason of both companies owning and operating lines to many 
points on the Reading Railroad system. If the rumored transfer 
should prove true, the Postal (or United Lines) Company, whose 
lines cover but a small portion of the territory in the Eastern part 
of the State, would be the Western Union’s only competitor for a 
large and profitable business. 

Luther Leber, of York, Pa., was granted patent papers a week 
ago for an appliance by which the brilliancy of incandescent 
electric lights may be regulated, so that the light may be reduced 
as low as two candle-power or as high as the lamp has power for. 
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: a trip to the Hot Springs of Arkansas, looking very much im. 


- time. There is, perhaps, no one connected with the business who 
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considerable attention to the electric lighting, and what. is re- 
quired in the way of a leather belting for use in driving dynamos. 
Mr. Shay, of the Munson Company, is personally known to most 
electric light superintendents. The many orders received from 
electric light companies have rendered it impossible for the Mun- 
son Company to meet all the demands for their belting, so long as 
they remained in their old quarteis. They have therefore leased 
the entire building they now occupy on South Canal street, and 
have put in quite a number of additional presses. They thus hope 
soon to be in a condition not only to fillail orders promptly but 
to carry a stock of their different sized belts. Mr. Munson, whose 
health has not been very good of late, has recently returned from 


proved in health. Mr. Thomas, the business manager, is at pre- 
sent in San Francisco, looking after some business on that coast. 
He is expected back about the beginning of the year. 

The Railway Telegraph Supply Company is kept busy filling 
orders for its annunciator. These orders conse not only from the 
West, but even from New York and other of the Eastern States. 
Mr. Knapp says that he is inclined to infer from this that the an- 
nunciator is popular. Of course, the company also does consider- 
able business in general electrical supplies. 

The Central Electric Company is the Western agent of the Oko- 
nite Company of New York and of several other Eastern electri- 
cal specialties. In addition to this the company is doing an in- 
creasing gen+ral electrical business. The brothers McKinlock 
say they have no complaint to make as to the condition of trade, 
as they are kept uniformly busy and seem to get their tull share 
of trade. They received last week a communication regarding 
the goods they manufacture from a tirm of electrical engineers in 
far-away India, who, of course, mentionei that they had seen 
their advertisement in THE ELECTRICAL WORLD. 

Mr. Terry reports that the Chicago branch of the Electrical 
Supply Company is doing a larger business than at any previous 


is more systematic, more painstaking and more energetic in cater- 
ing for business than Mr. Terry. His system of keeping track of 
customers and probable customers would seem to be very nearly 
perfection. Iir. Terry is also probably one of the shrewdest men 
connected with the electrica) business, and the success of the 
branch of which he is the manager is not, therefore, to be won- 


dered at. 
Chicago is becoming more and more important as a distributing 


centre, and most of the electrical enterprises of the East now have 
their Chicago representative. All these, without exception, speak 
of business as beivg exceedingly good. 

Mr. J. L. Barclay represents Holmes, Booth & Haydens, while 
his brother looks after the interests of the Sprague Electric Rail- 
way and Motor Co. Mr. C. C. Warren is the western manager 
of the U. 8. Electric Lighting Co., with Mr. Shain as his princi- 
pal assistant. Mr. Alexander Kempt looks after the interests of 
the Brush Co., Mr. W. J. Buckley those of the Fort Wayne Jen- 
ney, Mr. F. W. Horne those of the Excelsior, Leonard & Izard 
those of the Edison Company, and so on. 

The St. Paul Gas Company, one of the pioneers in electric light- 
ng in the Northwest, has recently decided to make a radical 
change inits plant, It has been operating two different are sys- 
tems, and has some 650 lights running. It has just closed a con- 
tract with the Thomson-Houston Company, through Lieut. Gii- 
man, that company’s Northwestern representative, to replace its 
entire electrical plant with that of the Thomson-Houston appa- 
ratus, changing the station as fast as circumstances will permit, 
to one In which the Thomson-Houston arc and the Westinghouse 
incandescent will be exclusively used. 

When one visits Cleveland and the other Western cities he is 
again impressed with the great activity in electrical industries. 
Mr. Stockly tells me that the Brush Company did more business 
in November last than in any previous month since its organiza- 
tion. Mr. Potter supplemented this by mentioning some of the 
larger orders recently received by the company. In the way of 
new plants, the San Antonio Gas Company of Texas is about to 
start up with 100 are lights. The Brush Company has also sold 
a30 arc and 150 incandescent plant to the Birmingham (Ala.) 
Rolling Mills, and similar plants to the Perry Stove Company 
and the Highland Avenue Belt Line Railroad Company, of the 
same city. Anarc light plant bas just been shipped to Florida, 
and several plants bave been forwarded to various places in 
Mexico. The company also has an order for an incandescent plant 
of 200 lights from the West Point (Ga.) Manufacturing Company, 
and for incandescent plants from the Big Falls Mavufacturing 
Company of Charlotte, N.C.,and the Whiteman Paper Com. 
pany, of Danville, N. Y., as well as orders for half a dozen other 
plants ia North and Soutb Carolina. A plant of 30 arc and 1,750 
incandescent lights has just been installed at the New York State 
Reformatory, Elmira. 

With regard to additions, the Brush Illuminating Company, of 
New York, bought this fal! 25 30-light machines and 800 lamps: 
the California Electric Light Company increased their plant 200 
lights, and the San José Brush Electric Light Company, of Cali- 
fornia, is at the present time doubling its arc plant. It will bave, 
when completed, about 250 lights. 

The Brush Company is sbipping motors right along, and has 
recently furnished a plant for an electric railway at Columbus, 
O. The system used is similar to that at Denver—the Short 
system. The Denver Company, by the way, has recently ordered 
another 100 h. p. generator. 

It is always pleasant to chronicle the fact that a company is liberal 
and considerate in its treatment of its employés. The Brush Com- 
pany seems to be particularly deserving of commendation in this 
respect. The foremen of the different departments in the factory 

bave, with hardly an exception, been in the company’s employ 
almost since their beginning. There are few if any of them who 
have not been with the Brush Company at least a decade. This 
fact, of course, speaks fur iteelf and needs no comment. It has 
been the custom of the Brush Company to make a present of a 
turkey on Thanksgiving to each head of a family in its employ, 
or to every one connected with the establishment who is called 
upon to supply the Thanksgiving dinner. It will give the readers 
of THe ELEecTRICAL WORLD an idea of the number of men em- 
ployed at the Brush works when I mention that on Thanksgivirg 
eve this year the company distributed three tons of turkeys 
among its workmen ! 

Tbe local Brush Company ard tne Thomson-Houston Company 

are both doing an increasing Lusiness in Cleveland, This, how- 
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ever, does not prevent some of the other | cuanieetuninddal 
for business in Cleveland. The Hollenden Hotel, a new bui 

which already accommodates quite 4 number of guests, but_is not 
yet completely fi nished, is soon to have an incandescent plant 
which will have about 800 lights when it starts up, though when 
the house is completed, next Spring, there will be 1,500 lights, 


consist of two 500-light Wentagtone machines and two Arr 
ington & Sims engines. 

One would naturally suppose that in Cleveland, the head- 
quarters of most of the oil companies, considerable attention 
would be given to the matter of a lubricating oil for use in 
dynamos. The Union Oil Company, appreciating the im 
portance of the matter, are now making a special oil for 
dynamo-electric machines, which they call dynamo” oil. They 
supply this oil to several different electric light companies, and 
they informed me that it is meeting with a large and increasing 
sale among electric light superintendents. Mr.. Compton, the 
manager, tells me he will be glad to correspond with those in- 
terested in the subject, and would also take pleasure iu sending 
samples of the oil to electric light men. 

I found the Hill Clutch Works full of orders from electric light 
companies. Among others recently received, Mr. Hil) mentioned 
the following : Spokane Falls, W. T., Electric Light and Power 
Company, a plant consisting of two water-wheels of about 500 
bh. p., vertical shafting, box bearings, horizontal shaftings, clutch 
pulleys, etc.; Louisiana Electric Light and Power Company, New 
Orleans, a large order for clutch couplings, etc.; Duluth Electric 
Light and Power Company, clutch pulleys; F. W. Stock, Hills- 
dale, Mich., hangings, pulleys, couplings, etc. The Hill works 
recently shipped a complete plant to San Diego, Cal. They also 
fitted up the Thomson-Houston, Augusta, Ga., electric light plant 
with their clutches, and they are equipping the new addition to 
the Thomson-Houston factory at Lyun. In fact, Mr. Hill tells 
me that he gets all the work of the Thomson-Houston 
Company, as well as that of other electric light com™ 
panies. The Brush Company’s Philadelphia station was 
fitted up complete with pulleys, clutch couplings, etc., by the 
Hill Works. There are two recent plants of which Mr. Hill is 
especially proud, One is that of the Port Huron, Mich., Excelsior 
Electric Light Company, which has now been running abvut six 
or seven weeks. Notwithstanding the name, the electric light 
systems used are the Thomson-Houston are and the Westinghouse 
alternating. The Hill Clutch Works put in all the shafting, floor 
stones, pulleys, couplings, etc. The other is the West Side Power 
Company, of Minneapolis, Minn., part of the Brush Electric Com- 
pany of that city. No fewer than sixteen car loads of shaftinge, 
pulleys, couplings, etc., were required for this plant. Mr. Hill’s 
clutch bas undoubtedly met with great success among electric 
light companies, and the sales are rapidly increasing. In fact, 
the present facilities of the firm are inadequate to supply the de- 
mand: but, as soon as work can be started, the erection of. a new 
factory will be begun, and then Mr. Hill bopes to meet all de- 
mands. 


On the breaking up of -thecarbon combination, the Boulton, 
Cleveland and Crystal Carbon companies consolidated under the 
name of the Standard Carbon Company, with Mr. D. A. Dang- 
ler, head of the Dangler Stoveand Manu/acturing Company, as 
President, while the other companies of the combinations went 
on doing business for themselves, as they bad been doing befure. 

There bave been some changes since the combination. At that 
time there were seventeen different companies manufacturing 
carbons. At the present time, Iam told, there are but seven, 
though when the Thomson-Houston starts up the number will be 
increased to eight. Of the seven pow running, four are located 
in Cleveland ; the Brush, Globe, National and Standard; the 
other three are the Parker-Russell, of St. Louis, the Faraday, of 
Pittsburgh, and the Richmond of North Adams. 

Mr. Boulton, of the Standard Company, estimates that the con- 
sumption of carbons during the busy months of the Winter will 
amount to between 5,000,000 and 6,000,000 carbon points a 
month and according to his figures the seven companies now in the 
field produce at a conservative estimate about 5,500,000 carbons 
monthly. Mr. Boulton says that at the present price of carbons 
there is no money in the business unless a company can get orders 
for something like a million or a million - ahalf carbon points 
a month. 


The different manufacturers continue to experiment witha 
view to improving the quality and life of the carbon and to 
cheapen the cost of production. They are also putting in new 
and improved machinery, with the same end in view. For this 
reason, with the natural increase in the demand for carbons, oc- 
casioned by the rapid growth of the business, even at the present 
market price they hope that these will soon prove to be sufficient 
margin of profit in the business to insure them a fair return for 
their labor and investments. 

Mr. Lawrence tells me that the National Carbon Company 
was never kept busier than at the present time. In fact, in some 
of the departments they are working two sets of men by the aid 
of the electric light, and running twenty-four hoursa day. The 
National Company has just put in a lot of new machinery, which 
gives very much better results than the old. It is proposed to 
add about $15,000 or $20,000 worth more of improved ma- 
chinery within the next few months. ,Mr. Lawrence, who has 
had an extensive experience in manutacturing, being one of the 
organizers of the Domestic Sewing Machine Company of New 
York, and later for many years prominently connected with 
the Brush Electro Company, believes that the problem of car- 
bon making is to produce the best carbon for the least money. 
He says that the prices of carbon are still close, and that un- 
less carbons are made in large quantities the business cannot be 
made to pay. 


The Brush Company aims primarily to make carbons only for 
its own licensees, and this department of its business is kept busy 
supplying the users of the Brush system. The. company, however, 
also fills orders for carbons for use in connection with other sys- 
tems, though it does not particularly cater for that trade. 

The other Cleveland carbon company is known as the Globe. 


It does not as yet doa very large business, but Mr. Rodman, the 


general manager, assured me that it was running up to its present 
capacity. It is the intention of the company soon to increase its 
facilities by about fifty per cent. Mr. Rodman says bis carbons 
are meeting with very. gratifying success among. electric light 
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suit any current strength. Mr. M. A. Devitt, formerly of the 
Forest City Carbon Company, is now connected with the Globe. 

Mr. W. B. Cleveland, of the Forest City Electric Works, finds 
it necessary to keep almost every man in his entire factory em- 
-ployed in manufacturing the now well-known Cleveland electric 
light switches. The demand for these switches from all sections 
of the country has been very great, and Mr. Cleveland — ‘it 
no easy matter to keep up with the orders. | 

. Mr, A. B. Lyman, who for many years has devoted his atten- 
tion $0 manetathuring telegraph end healer alarm. instruments 
and supplies, is now contemplating increasing the scope of his 
business and paying more attention to the later developments of 
electricity. 

Mr. W. E. Irish, swhoss dmventions haire trom thee 30 sme heen 
mentioned in Tux ELECTRICAL WORLD, has designed for use, 
principally in residences, a set of domestic electrical apparatus, 
which are exceedingly neat, and promise to become popular. 
These sets, which are each contained within a rubber case, and 
are provided with a dry battery that Mr. Irish says will last a 
year, are manufactured by the Globe Electric Company and sold 
at a reasonable price. 

One cannot visit the factory of the Westinghouse Electric Coim- 

pany in Pittsburgh without being impressed by the evidences on 
all sides of the large volume of business which the company is 
doing. When we bear in mind that a year ago this company 
had comparatively only a few lights in use, we are inclined to 
speculate as to what the results of the next few years in the growth 
of the company’s business will be. Mr. Wm. Lee Church, who for 
several years has been at the office of Westinghouse, Church, Kerr 
& Co. in New York, bas just returned to Pittsburgh, where he is to 
be permanently located, looking after the interests of the West- 
inghouse Electric Company. -Mr. Church tells me that the West- 
inghouse Company now has either in use or contracted for an ag- 
gregate of about 200,000 lights. He says that during the month 
of November contracts were closed for no fewer than 22 central 
stations, aggregatiny some 32,000 lighte. 
. The Westinghouse Company now has in all, 85 central stations, 
either installed or in course of ccnstruction. About two-thirds of 
these are actually running. The first station, Mr. Church tells 
me, was sold the latter part of 1886, so that these 85 stations are 
virtually the result of the present year’s work. 

The street lighting business of the Westinghouse Company is 
growing very rapidly. This is a branch of the business to which 
the company has given considerable attention. Twenty-five c. p. 
lamps are placed from 50 to 350 feet apart, according to 
circumstances, or on each lamp post where the electric light is 
to supersede the ordinary gas system of street illumination, and 
it is found that streets can not only be lighted better in this way, 
but cheaper than by either gas, naphtha or anything else used 
for street lighting. The Westinghouse plant of this description 
on Staten Island is well worthy the attention, Mr. Church con- 
Siders, of those interested in the subject. A different system of 
converters is used for this branch of the business. About 
twenty different Westinghouse stations now do street lighting. 

After going through the works of the Westinghouse Company, 
and seeing how crowded the building is with workmen in every 
department, I was not surprised to hear that the number of men 
employed is about 900, and that the output of the factory is 
equivalent to a 2,000-light planta day. Although the factory is 
very large and every foot of space is utilized,the building is insuffi- 
cient for the requirements of the ccmpany. A six-story wing is 
now in course of erection, however, and as svon as this is com- 
pleted, it will all be required for the growing business of the com- 
pany. 

In the laboratory I found the motor which the electricians of 
the Westinghouse Company have been working upon for some 
time. Asthose who have given any attention to the subject know, 
the difficulties in the way of a motor for use in connection with 
an alternating system are very considerable. It is c!asmed, how- 
ever, that the Westinghouse Company has overcome most of these 
difficulties, and that although the motor is not yet quite ready to 
be brought before electricians or placed upon the warket, good 
progress is being made upon it. 

The Allegheny County Light Company still enjoys the monop- 
oly of central station lighting in Pittsburgh. The company 
operates the Brush arc and Westinghouse incandescent—both 
alternating and direct—systems. It has four stations, the princi- 
pal of which is in Virgin Alley. This station furnisbes 2°0 arc 
lights and 2,500 incandescente, direct, in addition to 5,000 incan- 
descent on the alternating system. Tbe Allegheny station furnishes 
2,000 lights, alternating, and the South Side station 1,500, also 
alternating. There are orders on hand for 2,000 additional lights, 
which are being put in as rapidly as the work can be done and the 
apparatus obtained. The new station, whieh it is ex- 
pected will be in many respects a model of its class, 
will not be ready uotil next spring. Mr. Smith, t he superin- 
tendent, regrets that he will be unable to show tne station in com- 
plete running order to those who attend the Electric Light Cor- 
vention, which takes place in Pittsburgh in February. The work 
of foundations, etc., will be sufficiently forward, however, to 
give an idea as to the arrangement of the station. Mr. Smith 
has paid much attention to the alternating system, and is toread a 
paper on the subject at the forthcoming convention, which will 
undoubtedly prove of much interest to electricians. 

I found the Standard Underground Cable Co. in their new 
office in the Penn Building. They report a large and increasing 
demand for their lead co vered cables, not only from electric light 
companies, but alsofrom telephone companies and others. My 
stay in Pittsburgh was so short that I was unable to get out to 
the works of the Faraday Carbon Company. I understand, how- 
ever, that the company is doing a good business. I was also un- 
able to call upon several other of the electrics! industries, but was 
told that general electrical business in Pittsburgh is quite brisk, 
and that all the different companies are running up to their full 
capacity. 

In Pittsburgh I met Mr. George 8. Bigelow, of the Fernoline 
Chemical Company, of New York. Mr. Bigelow is making a 
tour through the West and South in the interest of the wood pre- 
servative called fernoline, manufactured by this company. 
Fernoline is used by electrical companies for coating the wood- 
work of conduits and also tor coating the ends of telegraph poles. 


Ww. J. J, 
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THE TELEGRAPH. 

Fire Alarms.—The Cincinnati Fire Alarm Telegraph Com- 
pany has been incorporated by E. L, Ireton and others with a 
capital stock of $10,000. 

‘The Gamewell System of fire alarm has been adopted by 
Winona, Minn.; Birmingham. Ala.; Raleigh, N. C.; Medford, 
Mass. ; Andover, Mass., and Sioux City, Ia. ; 

The Farmers’ Congress.—The Farmers’ Congress, at Chi- 
cago, adopted a resolution in favor of placing the business of 
telegraphy under the control of the United States Post-Office. 

Small Offices in Demand .—Judging from the reports from 


the Pacific slope, all the small offices to let in San Francisco are 
being taken up by the Western Union and Postal companies as 
branches 








Dec. 17, says: “‘* The Executive Committee of the People’s Tele- 
phone Association decided yesterday to recommend to that or- 
ganization that annual rates of $48, $52 and $63 for residences, 
offices and stores, respectively, be offered the company by the 
protesting subscribers of this city, who have been striking for a 
year. The committee refused to accept an offer of $48, $60 and 
$72 from the company. These rates are for direct lines. The 
subscribers feel that they bave achieved a signal victory over the 
Bell Telephone Company in causing it to abandon its obnoxious 
toll system of rates in this city, the proposed introduction of 
which was the cause of all the trouble.” 


THE ELECTRIC LIGHT. 


Hamilton, Ont., is to have an addition of 21 arc lights to its 
street service. 

Mancelona, Mich.—The Oval Wood Dish Company is to 
erect a plant at Mancelona. 

Alton, 1l.—The contract for electric lighting at Alton was 
awarded recently to the Alton Gas Company. 

Lewisburg, Pa.—The Lewisburg Electric Light Company 
has been incorporated by C Hall and others with a capital stock 
of $15,000. 

Westerly, R. 1.—Superintendent Hamiln, of the Pawtucket 
station, has started up the Westerly plant, which will be under 
the charge of Mr. J. Hodgson. 

In the Comstock Mine.—The electric light bas now been 
introduced into the celebrated Comstock silver mine, and, it is 
understood, with much success. 

Carlisle, Pa.—The Carlisle Electric Light, Power and Steam 

Company has been incorporated by H. 8S. Stewart and 
others with a capital stock of $5,000. 

Butte, Mont.—It was advocated recently at Butte to substi- 
tute gas for electricity. The change has not been made, and the 
electric light service is to be increased. 

Orillia, Can.—The plant at Orillia bas now been erected, and 
18 are lights have already been subscribed for. Several more 
will be taken should the working prove satisfactory. 

Dallas, Tex.—The Dalias Electric Light, Power and Manufac- 
turing Company, which was chartered recently by L. Craddock, 
W. 8S. Simpkins and G. H. Schoelkopf, has a capital stock of 
$50,000. yi 

Washington Territory.—The success. of the incandescent 
light in the Newcastle coal mines bas led the company using it to 







































































Western Union Dividend.—The Western Union Company 
declared its quartely dividend last week, and advanced the rate 
to 14, making 5 per cent. per annum. The earnings are very 
large at the present time. 

Arrested on a Charge of Fraud.—Ex-Senator J. J. 
Kiernan has now been arrested in a suit brought by the Columbia 
Rolling Miil Company, some of whose stock he obtained, it is 
said, by misrepresentations as to his financial stability. 

Withdrawing from the Pool.—A cable dispatch from 
London of Dec. 12 confirms the report that the French Govern- 
ment refuses to allow the French Cable Company to continue in 
the cable pool, and that that cable company has withdrawn in 
consequence. ° 

Boston, Mass.—Some of the leading Stock Exchange men in 
Boston are exhorting the police there to raid the bucket shops. 
They say that the shops are robbing and demoralizing the com- 
munity more every day than all the lotteries and gambling 
houses put together. 

Celebrating the Last Spike.—Arrangements have been 
made by which, when the last spike on the California & Oregon 
Railroad is driven by Col. C. F. Crocker, the hammer will close 
all the telegraph circuits on the Pacific Coast, as well as fire guns 
and ring bells in Portland, Oregon. 

Concord, N. H.—F. W. Landon & Co. have made a contract 
with the city of Manchester to put in a line with 100 ticker 
stations in the houses of the members of the fire department. 
Hard drawn No. 12 copper wires are to be used for the circuit, 
and the contract amounts to $1,450. 

Bucket Shops in Philadelphia.—It is stated that the vic- 
tims of some of the bucket shops in Philadelphia hope to recover the 
money they have lost in these concerns by bringing suit under 
the law which prohibits gambling, and compels the proprietors 
of faro banks and other gambling dens to refund money lost at 
such establishments. 

Government Telegra phs, Holland .—It is interesting to 
note the results attained with the government telegraphs in Hol- 
land, The excess of expenditures over receipts is much less than 
formerly, but still continues, being in 1886 no less than 422,865 
florins. A little over 50 per cent. of the business done is in com- 
mercial transactions and shipping news. Private and social 
telegrams are 39.30 per cent. 

New York Board of Trade.—At a meeting of the New 
‘York Board of Trade and Transportation, held on Dec. 14, the 
subject of government telegraphs came up, and a resolution was 
introduced urging upon Congress early and favorable considera- 
tion of the plan of placing the telegraphs in charge of the Post 
Office department. This resolution brought out quite a debate, 
with the result that the Board did not pledge itself in either way 
on the measure. 

Postal Telegrapbs.—Mr. Cullom has again introduced into 
the United States Senate a bill for the establishment of govern- 
ment telegraphs as a part of the postal system. It provides for 
covering the country with a network of wires, to be constructed 
by the engineering corps of the army, and placing them in charge 
of the Postmaster-General, in whose department a new office is to 
created, that of Director-General of Telegraphs. Four million dol- 
lars is to be appropriated under the bill for the location and construc- 
tion of these lines. A rate of 10 cents for each 20 words, and 5 cents 
for each additional 10 words, is fixed for distances under 500 
miles, with an additional rate of 5 cents for each additional 250 
miles. A night rate of 35 cents andaday rate of 75 cents is 
fixed for each 100 words for newspapers, except where the same 
dispatch is dropped off for more than one effice, in which case 
the rates are 25 and 50 cents. It is decided that civil service 
rules shall apply to the positions:to be filled in this system. 


THE TELEPHONE, 


_ Montreal, Can.—Telephonic communication has been estab- 
lished between Montreal, Beaubarnois, Ballytield, Ormstown, 
Huntingdon and Athelstan. 

Ordering at the New York Markets.—It is stated that 
the telephone is very largely used in ordering supplies from the 
general markets, such as Fulton and Washington. Most of the 
principal dealers have telephonic connection, and supply these 
orders promptly by their delivery wagons. 

Chinese Telephone Concession.—There are reports cur- 
rent that the recent death of the father of the Emperor of China 


Washington Territory. 

Jefferson City, Mo.—It is stated that a company with $100,- 
000 capital is being formed to buy the gas and electric light plants 
at Jefferson City, and that #25,000 will be spent on improve- 
ments and enlargements. 

North Plainfield, N. J.—The authorities of North Plainfield 
profess to be dissatisfied with electric lighting. The poles are to 
be taken down, and gasoline is to be used. The authorities have 
our sincere condolence. 

The American System.—During the month of November 
the American Electric Manufacturing Company sold 1,700 arc 
lamps, with equipment, etc., besides 25 dynamos with projectors 
and lamps for Mississippi River steamers. 

New Westminster, Can.—It is stated that the establish- 
ment of the New Westminster Electric Light Company is a suc- 
cess. Three hundred and fifty lights have been subscribed for. 
The capital stock of the company is 340,000. 

Washington, D. C.—The American Electric Company has 
been notified by the district commissioners that its request for per- 
mission to lay underground wires in certain streets cannot be 
granted for the reason that the title to the streets vests in the 
United States. 

Canada.—The Dominion government bas granted letters pat- 
ent to the Chaudiere Electric Light and Power Company, Lim- 
ited, with a capital stock of $40,000. This company is formed 
to construct and operate all kinds of electric apparatus through- 
out Canada. 

India.—The electric light is peculiarly fitted for hot climates, 
although up to the present time little has been done to introduce 
it outside the temperate regions of the globe. Considerable work 
is being done, however, in India, and the vice-regal palace at 
Simla is to set the new fashion by having a very large installa- 
tion. 

Oakland, Cal.—The Oakland Electric Light and Motor 
Company have bought the plant of the Pacific Coast Construction 
Company, at Oakland. They are now running about 150 arc 
lights and are to increase their power plant as soon as new ma- 
chines can be got in. The stockholders, directors, etc., are mostly 
Oakland capitalists. 

Lighting Cable for New. York Harbor.—The Bishop 
Gutta Percha Works have secured the contract for 2,000 yards 
of double conductor cable for the Robbins Reef lighted buoy in 
New York harbor. The cable is intended for lighting up the 
the buoy with a 50 c. p. incandescent lamp, as mentioned by us 
last week. If the experiment is successful, other buoys will be 
lighted in the same manner. 

The English Royal Yachts.—It appears likely that the 








make contracts for plants to te put in all their mines throughout ; 













































may tend to endanger the concession granted to Count Mitkiewicz, 
Mr. Wharton Barker and others. The deceased was at the head 
of the liberal party in China, and had he lived there would prob- 
ably bave been no dvubt about the enterprise. As it is, some 
doubt arises, and an entire change of administration, with re- 
su'ts unfavorable to foreign enterprise is possible. 

More Rumors.—A special dispatch from Washington of 
Dec. 17, says : “ Private dispatches were received in Washington 
this forenoon from New York stating that a rumor was in circu- 
lation there to the effect that the Supreme Court will decide the 
telephone cases in favor of Drawbaugh cn the ground of priority 
of invention. Careful inquiries were made here to ascertain 
whether there was any ground for such a rumor, and no basis 
whatever for it could be found, AJ! dispatches sent from Wash- 
ington on the subject are purely speculative,” 

“Rochester, N. ¥.—A special dispatch from Rochester, of 
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two municipal royal yachts are to be fitted up with the electric 
light. Queen Victoria is understood, however, to desire that the 
new light shall not be introduced into the state apartments of the 
**Victoria and Albert.” No objection is made to the lighting 
of all parts of the ‘‘ Osborne” in this way. It is about time that 
Her Majesty enjoyed the same comforts as American millionaires, 

Westchester, Pa.—The boiler of the Edison station at 
Westchester, Pa., exploded on Dec. 16, killing several persons 
and destroying the building, as well as seriously damaging the 
plant. Among the killed was Mr. T. W. Embree, the young 
superintendent, about 30 years of age, well known in electrical 
circles. Mr. Embree’s body was recovered from the débris with 
much effort. The loss on the property is estimated at $25,- 
000. 

Electric Light Signaling.—Mention was made in this 
journal last week of long distance signaling by means of flashes 
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of electric light directed against the clouds, in Morse alphabet. 
These experiments were made on land at Newcastle, England. 
Similar experiments are now being made at sea by two ships of 
the British navy. It appears that a message of four words was 
read when the ships were 60 knots apart. It seems to be neces- 
sary for this species of telegraphy that the clouds against which 
the light is flashed should be well defined and hang low. 

Increase in Germany. —From figures given by Dr. Schil- 
ling, it appears that the number of electric light installations 
in the thirteen largest cities of Germany has increased during the 
last two years from 131 to 604. In that period the number of 
arc lamps has grown from 591 to 3,280. and of incandescents 
from 10,408 to 50,469. There still remains plenty of work to be 
done, however, as electricity furnishes only 4 per cent. of the 
total illumination. 

A Stage Manager Killed.—A dispatch from Cincinnati, 
of Dec, 11, says: During the performance of ‘‘ Michael Strogoff” 
at Robinson’s Opera-House yesterday afternoon, James O’Con- 
nell, stage manager, was instantly killed by an electric shock, 
which also badly injured Charles Christy, a stage hand. Defect- 
ive insulation of the wire leading to an electric light causeda ° 
connection with the metal speaking tube which lead to the 
prompter’s stage. O'Connell got the full force of the current by 
resting his hand on the zinc-covered box from which the gas burn_ 
ers are controlled. 

Absorbed by the American.—The Boston Traveller says: 
Consolidation seems to be the order of the day in all the larger 
branches of business. President Goff, of the American Electric 
Manufacturing Company, of New York, was in the city Saturday, 
in consultation with the manager, Mr. Brown, and the. principal 
stockholders of the Electrical Development and Manufacturing 
Company, of this city, and he stated that an arrangement was 
arrived at by which the entire factory, property and patents be- 
longing to the Electrical Development Company will be absorbed 
by the American Company for stock in the latter company. 

Lawrence, Mass.—A recent despatch from Lawrence says : 
The proposition soon to be submitted to the city by the Edison 
Electric INumivating Company will provide for the maintenance 
on the principal streets of fifty arc lamps, similar to the one which 
has been placed on trial at the corner of Lawrence and Common 
streets. These lamps will burn until midnight each night. The 
outlying streets, except in dangerous localities, it is proposed to 
light with 20 and 30 candle power incandescent lamps. It is 
doubtful if the incoming administration will care to meddle with 
the lights, but something must be done to remedy the existing 
evil. 

Electric Lighting Development.—Commenting on a re- 
cent editorial in our columns, the New York Graphic says : 
The current number of THe ELecrricaL Wortp is full of 
** chunks of wisdom.” But we copy below one article from its 
complete pages, which is full of nuggets of truth, and replete 
with strong dignified statements upon an important question. As 
it well and truthfully says the business of electric lighting 
offers ‘‘ one of the most inviting arenas for brains, money and 
labor to enter” in the whole range of business endeavor. The 
speculative era in the electric lighting business has passed. It is 
now a well grounded and substantial part of our social economy 
and will grow into mighty proportions within a few years.” 

APPLICATIONS OF POWER. 

Stratford, Ont., proposes to put in an electric railroad. 

Cape May, N. J.—The Cape May City Council has refused 
to allow the construction of an electric railway on Beach avenue 
inside the board walk. 

Margate, Engiand.—Steps are being taken for the incor- 
poration of the Margate Tramways Company, which proposes to 
try electricity on its lines. 


Bradford, England.—The corporation of Bradford seeks 
powers for the construction of tramweyson which steam or other 
mec hanical power or electricity is to be used. 

Oxford, England.—The Great Western Railway Company 
is to apply to Parliament for power to construct a tramway from 
Oxtord to Brill, to be worked by electrical or mechanical power. 


Madras, India.—It is stated that arrangements have been 
made in London to supply the city of Madras with an electric 
tramway system, pending the acceptance of the offer by the 
authorities on the spot. 


Liverpool, England.—The Corporation of Liverpool will 
apply to the Board of Trade for a provisional order granting it 
powers for the use of electrical, steam, or other than animal power 
on certain portions of its tramways. 


Fulton Street, N. Y.—Although the tracks have been laid, 
the rolling stock bought, and the plant secured for the electric 
road on Fulton street, there is still some delay in putting the road 
in operation, owing to the opposition of the Bleecker street line, 
whose system the new line will cross. 


Richmond, Pa.—The Richmond State of Dec. 10 devotes 
nearly a column to the new Sprague electric railway there, and 
reports such headway made that it is likely that the road will be 
ready for schedule operation early in January. One of the cars 
is already running around the big loop on Church Hill at the east 
end. The plant will cost about $400,000. The power station 
alone represents nearly $50,000. The total trackage, including 
yard, turn-outs, etc., will be 13 miles, and the schedule time for 
the regular route of 91¢ miles will be about one hour. 


Memphis, Tenn.—The Citizen Street Railroad Company 
consolidated with the Memphis Street Railroad Company last 
January, and now is very anxious to operate its cars by electri- 
city. The officers are: N. Hill, president; T, Barrett, vice-presi- 
dent and general manage 1; R. Semmes, assistant manager; 8. P 
Read, Jr., treasurer; R. D. Frayson, secretary. The company 
have now 34 miles of Johnson steel rails and 4 miles of tram rail 
laid, making in all about 40 miles of track. Mr. Barrett says: 
‘* We would be very glad to have electric of horses and 
mules if we could find parties who could give us such power and 
make the same a success. At the present time we do not know of 





any such persons or of any who will agree with us on terms,” 
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Mr. Geo. B. Prescott, Jr., is the contributor to the Decem- 
ber Chautauquan of avery interesting article on electric lighting, 
in which he outlines the principles of the leading systems and 
gives a variety of facts and figures. 








tain Zalinski is well known in electrical circles, where his many de name overall oxiegiieenteasinesib of gaetighting appa- 
friends will gladly note his deserved promotion, ratus, annunciators, burglar alarms, electric bells, etc. 
-___oO errr Errata.—In Mr. R. M. Hunter’s article on an improvement 
in the Forbes meter, published last week, page 314, in the line 
MISCELLANEOUS NOTES. just above the illustration the word eer a read ‘‘once;” 
and in another place, ‘‘which then lifts large circuit, breaking 
The Lick Telescope.—The clockwork for the Lick telescope the armature H,” cea faddl ae then lifts the large arma- 
Death of Herr Guilleaume.—We regret to announce the | at Mt. Hamilton, Cal., is to be regulated by electricity. ture H, breaking the circuit.” 
death of Herr Franz Carl Guilleaume, on Dec. 1, at Sachsen- Supplies for the Northwest.—The Northwest. Electri one cyregshing M 
, hausen, Germany. Herr Guilleaume was one of the members of Supply and Construction Company bas been organized at Seattle nge & Our dail mon thly wile 
the well-known firm of Felten & Guilleaume, wire manufacturers Washington Territory, by F. H. Spaulding and others witha ba ioe alaar Souk aed ax oreavare aa i wt , 
at Miilheim, on the Rhine. ; capital stock of $20,000. e beginning ea ; a dans a 
Death of W. S. Frear.—It is with much regret that we Co-operative Building.—The annual meeting of the Serial | g ee thereafter of = meat na ee “4a 


record the death of Mr. W.8. Frear, general manager of the Building Loan and Savings Institution is to be held on Tuesday, | present comeliness. We trust that our contemporary, which has Teleph 
— Electric Light Company, of Buffalo. Mr. Frear was only | jan, 17, at 5 p.m. at Room 38, Western Union Builing, 195 Broad- | ever set a hizh standard of excellence before itself, and has long Ww 
27 years of age. He had rapidly risen to a prominent position in way. Several amendments to the articles of association will then | been a credit to American technical journalism of the best type, ' 
_ the electrical business, and had shown great aptitude and ability come up. The subscription books for the seventh series are now | will find these new departures acéompanied by enlianced pros- Toa 
3 in connection with the Buffalo Brush Company. When that open. ; perity and the enjoyment of widening influence. ¢ . f G. ¥ 
company was formed he became connected with it, and he rose Gas in Paris.—The returns of the municipal bureau of statistics —_—_—_—_earrree ‘é 
, rapidly to the position of cashier and secretary, becoming general in blished. bu figures later 1885, | 
manager last year. He leaves behind him a wife and one little Paris, jot. pe ko a ont giving — ‘ BUSINESS } NOTICES. 
' child. show a consumption of gas in Paris of 351,446,105 cubic metres, ’ New 
Captain Zalinski.—After about 21 years of service, First Of this 10 per cent, only is burnt in the streets. Private con-| Hine & Robertson, 45 Cortlandt st, N. << athin- wate la ; 
Lieut. Edmund L. Zalinski, of the United States Artillery, bas re- | Sumption takes 81 per cent., although it has been often said that | ducements to electric light super’ts and engineers to use “Eureka” wo 


ceived his commission as a captain. As having been prominent in | #1 Paris the use of gas in private houses was by no means large. | packing and other specialties. It will pay to address them. 
. the development of the pneumatic gun, Captain Zalinski is well| The Highest Award.—Mr. L. W. Burnham, the vice-| Jordan & Gottfried, 208 Canal St., N. Y., carrya 
known to-day all over the United States. In discussions having to | president and general manager of the Electric Gas Lighting | complete stock of iron and brass machine and wood screws, bolt Ul 
_ do with military art abroad Captain Zalinski’s name is frequently | Company, of Boston, has just received advices from its European | cap and set screws, taps, dies, files, twist drills, brass and rubber § 
mentioned, and Sir Charles Dilke in a recent article refers to this | agents, the Woodhouse & Rawson Electric Supply Company, that | tubing, rod and sheet copper, brass, German silver, steel and 
novel arm and speculates on its effects in future warfare. Cap-| at the American exhibition it received the highest award (diploma | iron wire, shafting, tools, etc. 
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‘ PATENTS DATED DECEMBER 13, 1887. 374,738. Conduit; E. reene, New York, N. Y. A for the purpose of merihe A > a ote rng, 
plication filed Aug. 11, 887. Cree ant takes ‘the piso 0 the construction of the the mounting of the a 
a 580. Revolving Electric Hammer Tool; W.G.| thecurb. The invention consists in details of ecnstruction,| ture and various other 
A. Bonville, Philadelphia Pa., Assignor to the S. 8. White | consisting of means for connecting the sections, and so forth. (a), 874,800, (2) 373,861. Apparatus for Measurin HA 
Dental Manufacturing Company, same Biase Application filed | g74,747. Electro-Medica! paratus; J. 2% Muir, tric Currents; H. Aron, of Berlin, 
Aug. 29, aac A hammer is revolved by a rotating electro-| Hanford, Cal. Application filed nae 1, 1887. The battery colons filed respectively Sept. 26 and Oct. 1, 1 1) Ap : 
_.. magnet. The hammer strikes the tool at each revolution. and erating, coils are are arranged in a case or holder likea| improvement on the device deseribed below. It aia 
374,621. Motor or Dynamo; F. Jarvis Patten, Fort Sidne tro e. At one end of the holder is a frame for carrying an intermediate differential counter between the two 
_ Neb. Application filed Jan. 18. 1887. A three coil areintans He Ee clocksworks, the deviations of which are to be indicated. The 
having the terminal extremities of its coils attached to com- —e . differential counter gears with of the two sets of clock- Ad 
mutator segments that extend over uuequal supplementa: work, and indicates the deviations automatically on a series of othe 
arcs of the armature spindle, each armature coil provided wit! dials. (2) This system has for its age to measure st vary 
os - = percent ay Hy ae — ne ee ee — l energy in or most simple manner. It 2 nana toil 
each brush, the separator sets for each coil being secu e 
* armature spindle with their like parts, following each sie in i work, but the influence only affects the regulation and not the 
rotation thereon. See illustration. — 1 ‘ -_ eres a a bh os the a corte 


374,631. Galvanic Battery; J. are Boston, Mass., As- 
. signor to J.O. Whitten, same place. plication filed Se e 
12, 1887. A perforated porous jar cabal with a gutter 
containing mercury and with a cup for reinforcing acid, the 
cup and gutter being formed integral with the jar and on the 

outside of the jar. 


(374,640. Electric Fuse; K. J. Sundstrém, pom N. J 
Assignor of one-half to J. Macbeth, Brooklyn, N. Y. Appli- 
cation filed July 23, 1887. The usual platinum wire which 
comes incandescent to fire the charge is superseded by the lead- 


“Batiery:s ,862. ee eee _@ a ,863. Galvanic 
te A. Barrett, rooklyn, ication 
a (a) A semi-viscous material is placed 


conveniently re- [Le 


ing in wires themselves. They terminate in close proximity to ne slab in such a manner as to of their removal Aut 
each other and are surrounded by comminuted carbon, which individually with facility. Other are also mentioned. the 


becomes incandescent when current is turned on. (1) 374,871. Electric Motor ; (2) 374,872. Apparatus 





; 
374,652. Circuit Breaker ; B. Bosworth, Everett, ‘or Reversing and Controlling Electric Motors and 4 & 
Mass , Assignor to the Electric Gas cight Co.. df Fortland, Me. ao Translating Devices ; W. Hochhausen, New York, 
Ap fication filed Jan. 17, 1887. This device is used in systems, N.Y. App filed June 21, 1883, and Feb. a ce Holt 
such as gas-lighting systems, where battery is en for short Sana == respectively. A variable ance is placed in a branch to Se 
spaces of time. It operates automatically to open a circuit 374.669. GALVANIC BATTERY. the main circuit to changes in the speed of the 
after 8 ene he 2 bas expired should the said | motor. With an increase in the amount of resistance in NEw 
circuit, by accident held closed. the branch will vary to cause current to flow in the motor. 
a revolving ele ee and a second electrode is attached to any ficial resist = 
374,669. Galvanic Battery: C. R. Freeman, Hartford,| part of the hand (2) “loa ee Shai’ anstueens Soahatelin = 
Comm. {Adeniatetretets), Beane Os eae See he Seite Seen 374,778. oe ear Generator; A. F. Congdon, Philadel- ee umeiean se tence 2 of oe artificial. resistances, Tt 
oO ? io , 
of same place Application filed June 22, 1887. A carbon plate ia, Pa.; Assignor of two-thirds to I. Scblicter and G. E. singly, at pleasure, and in placing the electric motor in a por- = 
is supported horizontially within the jar at a considerable dis- Jickers, of same place. Application filed March 26, 1887.| tion of the circuit common to branches, so that the current % 


_— above the bottom, while the zinc plate is supported with- 
aetnd ge cell on the carbon plate Both elements ‘are perfo- 


The frame is connected with the pole pieces by tongue and| will pass through the motor in one direction or the other, ac- Com 
and traversed by a tube whieh opens into the lower part| groove cornection. This gives . extent of contact sur-} cording to which branch is closed. 








of the battery jar. Asa result of this arrangement, an exit is er aa — the us ling and polishing between 874. 883. Electro-Mechanica) Movement; H. Van Hoev- Two 
ph New York, of one-half to J. H. Bunnell, 
$74,792. Conduit; G. D. Holt, of Minneapolis; Minn., As- Beookisn, N. Y. Application filed Dec. 15, 1886. A Epr" 
signor of one-half to Samuel Potts, of same place. A) 
filed Aug. 20, 1887. A series of conduits p one within the Mise 
other with openings at the top to permit access to them. . 
50 
374,842. Safety Strips tor Electric Circuits; P. i 
Lange, of Pittsburgh, and O. B. Shallenberger, of Rochester, As- Mer 
signors to the Westinghouse Electric Co., of Pittsburgh, Pa. — 
Application filed Sept. 1, 1887. Two fusible strips are ar- 
ranged in a single circuit in such a manner that w one is 
burned out the other may be switched in. ia: 
374,848. Electric Coupling; P. Lange, Pittsburgh, Pa., gene 
Assignor to the W ees Electric Company, same place. engé 
Application filed Sept. 1, 1887. A block of i material not: 
carries two movable connecting pins which extend through two thet 
conducting plates; the latter constitute the terminals of a cir- seal 
cuit. The pins are normally forced outward by springs = 
are provided with holes to receive wires to be connected in cir- oa 
374,621. Evectric Motor or DyNAmMo-ELECTRIC ; Em 
MACHINE. 374,850, MrTHop or Testinc Evectric Lamp GLopEs. me 
TM 
formed for the spent fluid within the jar, and the fresh fluid is motor operated by two lines es im whose order may a 
brought into contact with the elements. See illustration. be pe at will epeeete + “in 1A pen The =“ Wai 
shaft of motor is constant mecban nection wi oie 
374,673. Automatic Circuit Closer for Secondary : = 
Batteries; W. W. Griscom, Haverford College. Pa., Assign- io operating atamete see is susceptible of revolution in either vo 
or to the Electrical Accumulator Company of New York. Ap- — 
plication filed Sept. 8, 1587. When the E. M. F. of the charg- 374,907. eee Switch-Board Test-Circuit; C. E, \ 
ing current becomes sufficiently high the circuit of a magnet is “3 Scribner bner, Chicago, Il, nor to the Western Electric Com- 
closed and its armature acts through leverage to close the cir- 374,883. ELECTRO MECHANICAL MOVEMENT. pany, same place. Appl on filed May 12, 1885. _Improve- um 
cuit through the battery to be cheng rhis omnis oe: ment on perce oD toes pg No. ayer eaeee of 
mains so loug as there is an effective charging current flowing test-circu as in that patent, a tching ap- TRI 
cuit. These wines are posaas sheonghs the perienntines ao pins and circuits are provided, whereby the portion of a 
374.711. Armature ; H. B. Slater, Detroit, Mich., Assignor| and into holesin the plates; the springs t orce pins line, wen ogi behfennen th tral office, forme a portion of itse 
to the Detroit Motor Company, same place. Application filed upward and the wires are secured in place, the circuit to ground when a test is made at apy of the boards. 5 
Dec, 29, 1886. This construction a ae = - be $74,850. Method of Testing Electric Lamp Globes; <aee ee ie We mania: a wil 
resented directly to the surface of t »bivs throughout 37 . Regu otors ; Pi ,. 
erty the entire length of the convolutions, while at the same C7 nema. | cree tea Pe.. See ee aiOa Englewood, N. J., Assignor to Geo, Ww. ye hs Pitts- ty} 
time the core of the bobbins is made up of wire woand inthe} jog7 after ne og ae pi. rtiog forks aaah. Pa. Application filed Aug. 4, 1884, A demagnetizing the 
direction of the periphery of the armature. they are ite in s tank of water sa air is forced int. circuit, a resistance line or coil and an 8 
$74,728. Dynamo Armature ; E. N. Bliss, Newark, N.J.| thet. If bubbles rise to the surface it indicates that one or peer ecang ag  ngP ee circuit onda #2 ~ op 
Application filed Dee, 20, 1887. ‘The arwature and shaft are| more of the globes are defective. See illustration. Grease 06 dsereand of thé Work of ten ine yor 
somenrec ted that the latter may be easily removed for repairs 374,858. Dynamo-Electric Machine; G. Wes: : tri 
ane pepieend. Jr., H. M. Byliesby, :0. B. Shallen 
374,733. Railway Switch; 8. C. C. Currie, London,| ter; A. Schmid, of Allegheny, and B. Hartley, Pi a.,| Coptes of the specifications and drawings complete of any of bot 
Eng., Assignor to the C urrie-Timmis Electric and Railway Sup-| said apres sh Sbalien , Schmid and Hart! gnors to’ the patents mentioned in this record—or of any other patents is- 
ply Company (limited), of Philadelphia, Pa. Application filed| said Westinghouse. A A yaste Dec. 31, 1886 ae -| sued since 1866—can be had srom this office sor 25 cents. Give mé 
June 8, 1887. Magnets for shifting the rails are arranged be-| vention involves 2 a ob pn mt wyaerc ww ay Nae the of i Jelneton’s tra 
tween the rails with their axes about parallel with the ties.| frame work of So maceine, oettica od the’ fram which tress date and number of patent desired, addrese 
The switches are automatically unlocked, moved and locked. a device for adjusting the frame upon the | Patent Agency, Potter Building, New Yorh. x res 
18 | 
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